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ADVERTISEMENT. 


This  work  is  intended  as  a  text-book  for  Professors  and  their 
classes,  and  also  for  private  students  who  wish  to  study  the  fund- 
amental principles  of  Organic  Chemistry.  It  contains  not  only 
all  the  older  facts,  but  also  the  new  discoveries,  relating  to  the 
products  of  both  the  animal  and  the  vegetable  kingdom.  It  pre- 
sents concisely  the  profoundest  philosophy  of  chemistry,  and  may 
be  regarded  as  an  introduction  to  the  author's  large  work.  The 
writer's  design,  in  its  preparation,  may  be  imperfectly  understood 
by  the  following  extract  from  his  preface. 

''It  is  constantly  becoming  more  apparent,  that  the  organic 
compounds,  if  all  their  relations  are  brought  into  view,  and  not 
alone  their  individual  characteristics,  belong  to  distinct  groups, 
which,  as  it  were,  correspond  to  the  natural  families  of  plants, 
and  that  these  groups  are  again  united  to  each  other  by  a  com- 
mon bond.  Scientific  Organic  Chembtry  must  determine  these 
groups,  show  the  laws  to  which  their  members  are  subject,  trace 
out  the  bond  which  unites  them,  ascertain  from  their  constitution 
the  cause  of  their  mutual  and  anomalous  relations,  and  unfold  the 
Onene$i  in  the  great  mass  of  materials.  In  completing  these 
Principle9y  I  have  wished  to  contribute  something  to  the  solution 
of  this  problem,  and  whilst  I  have  sought  to  point  out,  in  the 
above-mentioned  direction,  the  department  of  our  knowledge  in 
organic  chemistry,  in  a  concise  scientific  form,  yet  my  especial 
endeavor  has  been  to  obtain  a  fixed  stopping-point,  which  might 
make  it  possible  for  the  student  to  rev.iew  the  details,  and  be  able 
to  impress  them  upon  the  memory." 


TEANSLATOrS  PREFACE. 


The  great  extent  to  which  Organic  Chemistry  is  caltivated  in 
Germany,  and  the  increasing  demand  for  a  knowledge  of  that 
science,  both  in  England  and  America,  are  sufficient  reasons  for 
endeavoring  to  condact  some  of  the  German  fountains  of  chemical 
science  to  our  own  land. 

In  selecting  the  present  work  for  translation,  regard  has  been 
had  to  the  fact,  that  without  being  too  voluminous  for  general  use, 
it  embraces  most  of  the  Philosophy  of  Chemistry,  and  the  new 
discoveries  not  already  incorporated  into  the  systematic  works  in 
our  language.  This  volume,  as  the  author  in  his  Preface  remarks, 
is  intended  as  an  introduction  to  his  large  work,  the  ^'Chemie  der 
Organischen  Yerbindungen,"  (an  octavo  of  3000  pages,  which  has 
long  been  a  standard  work  throughout  Germany,  and  is  now  being 
revised  by  the  author ;)  yet  it  is  complete  in  itself,  and  contains, 
in  a  clear,  concise  form,  nearly  all  that  is  known  of  organic  che- 
mistry. It  has  been  prepared  expressly  for  laboratories,  medical 
and  scientific  schools,  universities,  etc.,  and  the  study  of  a  few 
pages  will  satisfy  the  scientific  chemist  that  the  distinguished 
author  has  well  comprehended  both  the  subject  itself  and  the 
wants  of  the  student. 

In  nomenclature,  the  translator  has  endeavored  to  use  those 
terms  which  would  best  express  to  the  English  reader  the  German 
idea,  without  attempting  improvements ;  yet  he  has  found  great 
difficulty,  not  only  from  the  want  of  agreement  between  our  pres- 
ent English  authorities,  but  also  from  the  absence  of  terms  cor- 
responding to  the  German.  Where  it  has  been  necessary  to  use 
new  terms,  those  of  the  author  have  been  almost  invariably  re- 
tained. 

As  a  large  portion  of  the  work  was  translated  in  Zurich, 


translator's  preface. 


whilst  the  translator  enjoyed  constant  personal  intercourse  with 
Dr.  Lowigy  it  is  hoped  that  the  translation  does  justice  to  the 
author,  though,  from  the  difficulty  of  the  subject,  it  cannot  be 
free  from  errors.  The  style,  being  concise,  has  almost  necessarily 
lost  its  elegance,  as  no  freedom  in  phraseology  could  be  taken  and 
express  the  exact  idea.  The  translation  of  a  purely  scientific 
work  like  this  is  attended  by  many  difficulties,  not  the  least  of 
which  arises  from  the  very  necessity  of  its  being  rendered  into 
English — I  mean,  the  absence  of  anything  of  a  like  nature  in  our 
language;  and  the  necessity  of  a  right  apprehension  of  a  thousand 
abstruse  truths,  in  order  to  their  correct  translation.  The  appre- 
ciation of  these  difficulties  has  made  the  translator  more  attentive 
to  correctness  of  idea,^  than  to  any  ornaments  of  style. 

It  is  scarcely  necessary  to  say  that,  in  this  work,  degrees  of 
temperature  invariably  refer  to  the  centigrade  thermometer. 

Should  this  volume  meet  with  sufficient  success  to  justify  the 
undertaking,  and  show  that  our  chemical  public  are  ready  for 
such  a  work,  it  is  proposed  to  offer  to  them  Dr.  Lowig's  ^'  Chemie 
der  Organischen  Verbindung^n'*  (Chemistry  of  the  Organic  Com- 
binations) in  an  English  dress,  as  speedily  as  possible  after  the 
appearance  of  the  third  German  edition. 

DANIEL  BREED. 

Unitkd  States  Patknt  OFricK, 
Washington^  D.  C,  1853. 


PREFACE. 


Since  the  appearance  of  my   "  Chemistry  of  Organic   Com- 
binations," th6  number  of  chemical  facts  has  greatly  increased, 
yet  none  of  these  has  determined  me  to  materially  change  the 
system  which  I  there  adopted ;  on  the  contrary,  the  new  discove- 
ries have  only  served  to  confirm  it.     Indeed,  many  views,  which 
I  there  ventured  only  with  diffidence  to  advance,  have  been  so 
surprisingly  confirmed  that  I  no  longer  hesitate  to  use  that  sys- 
tem as  the  foundation  of  the  present  work.     It  is  constantly  be- 
coming more  apparent  that  the  organic  compounds,  if  all  their 
relations  are  brought  into  view,  and  not  alone  their  individual 
characteristics,  belong  to  distinct  groups,  which,  as  it  were,  cor- 
respond to  the  natural  families  of  plants,  and  that  these  groups 
are  again  united  to  each  other  by  a  common  bond.     Scientific 
organic  chemistry  must  determine  these  groups,  show  the  laws  id 
which  their  members  are  subject,  trace  out  the  bond  which  unites 
them,  ascertain  from  their  constitution  the  cause  of  their  mutual 
and  anomalous  relations,  and  unfold  the  oneness  in  the  great 
mass  of  materials.     In  completing  this  volume,  I  have  T^ished  to 
contribute  something  to  the  solution  of  this  problem ;  and  whilst  I 
have  sought  to  point  out,  in  the  above-mentioned  direction,  the 
department  of  our  knowledge  in  organic  chemistry,  in  a  concise 
scientific  form,  yet  my  especial  endeavor  has  been  to  obtain  a  fixed 
stopping-point,  which  might  make  it  possible  to  the  student  to 
review  the  details  and  be  able  to  impress  them  upon  the  memory. 
In  this  work,  as  in  the  ^'  Chemistry  of  Organic  Combinations," 
the  theory  of  the  organic  radicals  forms  the  basis  of  the  systems. 
I  have  gone  only  one  step  further,  in  considering  the  radicals 
no  longer  as  a  collective  whole;  for  I  distinguish  in  them  an 
active  compound-controlling  part  from  some  more  passive  com- 
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ponents.  By  this  means  it  was  possible,  with  fewer  elementary 
substances,  to  combine  not  only  a  great  part  of  the  organic 
compounds,  in  a  manner  at  once  simple  and  corresponding  to 
facts,  but  also  to  discover  a  cause  for  the  different  chemical  rela- 
tions of  the  radicals.  For  example,  there  were  the  phenomena  of 
substitution,  i.  e.  the  entrance  of  hydrogen  through  the  halogens^ 
which  I  sought  to  harmonize  with  the  theory  of  the  organic  radi- 
cals ;  by  this,  and  without  my  wishing  or  seeking  it,  to  a  certain 
degree  a  union  between  the  radical  theory  and  the  nucleus  theory 
was  revealed.  The  principles  which  have  led  me  thus  far,  I  have 
expressed  in  the  General  Part ;  very  briefly,  indeed,  yet  I  trust 
80  plainly  that  no  one  will  be  in  doubt  as  to  my  real  meaning ;  to 
prevent  misunderstanding,  however,  I  am  induced  to  make  a  few 
further  remarks. 

The  only  object  of  chemical  symbols  is,  to  express  through  the 
formula  the  mode  of  union  of  the  elements,  corresponding  to  the 
reactions  which  have  been  observed  in  the  mutual  influence  of  the 
chemical  combinations.  Those  formulae  which  most  nearly  fulfil 
these  conditions  must  be  considered  as  the  best.  How  the  ele- 
ments in  a  chemical  compound  really  do  unite  with  one  another 
— in  what  the  act  of  chemical  combination  really  consists,  where- 
by the  entire  change  of  qualities  of  the  elements  in  their  union  is 
controlled,  are  questions  to  which  a  positive  answer  can  never  be 
given.  It  is  alone  what  is  chemically  created — chemically  com- 
pleted— that  is  subject  to  our  observation.  The  how  of  these 
creations,  in  inorganic  as  well  as  in  organic  nature,  is  entirely 
concealed  from  our  view;  and,  in  this  respect,  all  microscopic 
investigations  have  brought  nothing  to  light.  Therefore,  also, 
the  question  regarding  atoms  is  immaterial;  the  fact  is,  the  che- 
mical union  of  substances  takes  place  in  certain  atomic  propor- 
tions, and  the  word  atom  is  nothing  more  than  an  expression  of 
this  fact. 

By  denoting  acetic  acid  (G4H3)03,  it  must  be  assumed  that  G^H, 
unite  as  a  whole  with  O3;  this  formula  corresponds  to  all  the 
known  reactions,  since  O3  can  be  substituted  by  CIj^BrsfS,,  etc. 
The  same  is  true  of  the  formulae  (C^H,)0,  (C^H,)S,  (C^H,)C1,  etc. ; 
and  we  place  0,  S,  Gl,  outside  of  the  brackets,  as  the  elements 
which  are  able,  mutually,  to  substitute  each  other.  These  form- 
ulae, in  certain  respects  purely  empirical,  do  not  affect  the  ques- 
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tion  how  the  elements  in  GJl^  and  in  C^H^  possibly  unite,  first 
'with  each  other,  and  then  with  0,  S,  CI,  etc. 

The  organic  compounds,  like  the  inorganic,  separate  into  groups, 
whose  individual  members  are  distinguished  by  common  charac- 
teristics ;  but  whilst  the  difference  of  chloric,  bromic,  and  iodic 
acid  from  potassa,  soda,  and  lithia,  is  caused  by  the  different 
quality  of  the  elements,  the  variations  in  character  of  formic, 
acetic,  and  propionic  acid  from  wood-spirit,  alcohol,  and  amyl- 
spirit,  depends  upon  the  difference  in  quantity  of  the  same  ele- 
ments, and  all  new  investigations  have  led  to  the  same  results — 
that  this  increase  of  weight  is  consequent  upon  a  simple  law,  and 
in  a  great  number  of  organic  compounds,  consists  in  a  plus  or  mi- 
nus xCjHj,.  If  from  ethyl  C^H,,  the  group  C^H,  be  withdrawn, 
there  remains  methyl  C^H,  and  methyl — CjH,,  is  =»  H.  Now  all 
radicals  which  belong  to  this  class,  and  which  I  have  designated 
as  the  radicals  of  the  methyl  group,  in  all  their  combinations,  act 
the  part  of  hydrogen ;  like  it,  they  unite  with  0,  S,  CI,  Br,  etc., 
and  their  compounds  correspond,  especially  with  N,  P,  As,  St,  in 
each  relation  of  the  hydrogen  compounds,  to  those  elements. 
Hence  the  character  of  these  radicals  depends  upon  the  hydrogen 
atom ;  it  controls  the  combinings  of  the  whole  group ;  in  it  lies 
the  cause  of  their  chemical  commonality,  whilst  the  individual 
members,  and  their  varying  relations,  are  determined  by  zCjHj. 
Ilence,  I  designate  H  as  the  active  part  of  these  radicals,  and 
zCsH,  as  their  components.  In  like  manner,  the  radicals  of  the 
groups  of  acids,  to  which  acetic  acid,  butyric  acid,  etc.,  belong, 
divide  into  the  active  part  G,H,  and  the  components  xO^H, ;  the 
chemical  distinction  between  the  radicals  of  the  methyl  group  and 
those  of  the  individual  members  of  the  above-mentioned  acids, 
which  I  have  generally  called  the  radicals  of  the  formyl  group, 
rests  therefore  upon  the  chemical  difference  of  the  active  parts. 

Like  ethyl  G^H^,  benzid  C^H^  is  a  member  of  a  series  in  which 
each  successive  member  is  formed  by  the  entrance  of  C^^^»  In 
chemical  relation,  benzid  behaves  like  ethyl ;  hence  it  is  consistent 
to  seek  the  cause  of  this  agreement  only  in  the  common  active 
part,  therefore,  in  the  hydrogen  atoms ;  thus  hydro-ethyl  (C4H^)H 
corresponds  to  hydro-benzid  (Ci,H,)H.  Now  benzid  C„H, — ethyl 
G4H3  s  Gg.  If  we  consider  the  remainder  C,  as  the  nucleus, 
benzid  may  be  regarded  as  consisting  of  the  components  2CJ1^^ 
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the  nucleus  Cg,  and  the  active  part  H.  The  formula  for  benzid 
is,  therefore,  2C,Hj„Cg,H,  corresponding  to  ethyl  2C2Hj,H.  As 
benzid  relates  to  ethyl,  benzoic  acid  relates  to  propionic  acid, 
toluylic  acid  to  butyric  acid,  and  cuminic  acid  to  capronic  acid; 
thus  is: — 

Propionic  acid  .  .  (2C,H„C,H)03+C,  - 
Benzoic  acid    (2C5H„C8,C,H)03. 

Butyric  acid  .  .  .  (3C,H„C,H)03+C3  = 
Toluylic  acid  (3C3H3,C3,C,H)03. 

Capronic  acid    .  .  (5C,H„C,H)03+C3  « 
Cuminic  acid  (5C,H3,C3,C3H)03. 

These  formulae  are  intended  only  to  assist  the  memory.  How 
this  nucleus  C3  occurs  in  the  combination, ^nd  whether  it  generally 
exists  only  as  such,  are  not  determinate  questioDS,  but  the  fact  is 
that,  by  the  addition  of  C,,  C^,  C^,  C,,  to  the  radicals  of  the  formyl 
and  methyl  group,  each  one  of  the  hydro-polycarbyls  is  formed. 
Benzid  2C,H3,C3,H  is  related  to  the  radical  of  benzoic  acid  2C3H3, 
C3,C,H,  as  ethyl  2C^U^T3.  is  to  the  radical  of  propionic  acid  2C3 
HjfCgH.. 

Benzoic  acid  and  salicylous  acid  belong  to  the  most  interesting 
isomeric  compounds.  With  the  same  atomic  constitution  (C^H^Oj), 
they  show  chemically  and  physically  the  greatest  differences.  Ben- 
zoic acid  is  one  of  the  most  permanent  organic  substances,  not 
alone  because  of  its  expelling  salicylous  acid  from  its  combina- 
tions, but,  in  its  alkaline  solution  exposed  to  the  air,  it  does  not 
suffer  the  least  change,  whilst  salicylous  acid,  under  the  same  cir- 
cumstances, soon  separates  into  acetic  and  melanic  acid.  The 
cause  of  this  different  behavior  can  be  sought  only  in  the  differ- 
ent mode  of  union  of  the  elements.  Hence,  when  I  denote  ben- 
zoic acid  as  (2C3H3,Cg,C3H)03,  and  salicylous  acid  as  G^Ufi^'^{C^ 
H3,Cfl,C3H)0,  I  wish  by  this  to  express  that  the  former  consists 
of  one  group  of  atoms,  the  latter  of  two  separate  groups.  The 
decomposition  of  salicylous  acid  depends  first  of  all  upon  the 
separation  of  these  groups;  and  whilst  one,  by  the  addition  of  the 
elements  of  one  atom  of  water,  is  converted  into  acetic  acid,  the 
other  CjH^C^CjH,  under  similar  conditions,  forms  melanic  acid. 
In  making  the  formulae,  I  have  always  had  these  circumstances  in 
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view ;  they  are  no  fictions^  bat  the  result  of  accurate  examinations 
of  all  the  phenomena  which  the  compounds  present. 

In  the  present  state  of  Organic  Chemistry,  I  do  not  think  it 
worth  the  trouble  to  combat  the  objections  occasionally  made  to 
the  theory  of  organic  radicals.  From  the  fact  that  nitrate  of 
silver  does  not  react  upon  chlorethyl,  some  have  at  once  concluded 
that  chlorine  does  not  occur  in  that  substance  as  in  chloride  of 
potassium;  and  from  the  circumstance  that,  by  shaking  an  aqueous 
solution  of  potassa  with  acetate  of  ethyl,  acetate  of  potassa  is  not 
instantaneously  formed,  they  find  incontestable  evidence  that  acetic 
acid  cannot  be  contained  as  such  in  the  compound.  Yet  no  chemist 
doubts  the  similarity  of  constitution  of  chlorethyl  and  iodethyl, 
for  it  is  a  fact,  that,  by  the  action  of  chlorine  upon  iodethyl,  chlor-. 
ethyl  is  formed,  whilst  iodine  is  separated ;  and,  in  the  same  man- 
ner, nitrate  of  silver  and  iodethyl,  in  alcoholic  solution,  are  at  once 
transposed  into  iodide  of  silver  and  nitrate  of  ethyl.  Although 
acetate  of  ethyl  is  immediately  decomposed  by  an  alcoholic  solu- 
tion of  potassa,  and  in  the  aqueous  solution  is  insoluble,  yet  it 
must  be  an  amid-like  body  C^H^O  -l-C^HjOj;  that  compounds 
also  exist  of  oxide  of  ethyl  with  phosphoric,  carbonic,  boracic,  and 
silicic  acid,  and  that,  according  to  this  opinion,  basic  silicate  of 
ethyl  SAeO+SiOj  consists  of  8(0411,03) -I- Si,  and,  consequently, 
the  alcohol  must  reduce  the  silicic  acid,  which,  as  is  well  known, 
the  most  violent  heating  of  it  with  charcoal  cannot  accomplish ; 
these  are  facts,  left  quite  out  of  view.  To  such  hypotheses  we 
arrive,  when  in  judging  of  the  rational  constitution  of  organic 
compounds,  individual  phenomena  alone,  and  not  their  totality, 
are  considered.  Whether  ether  is  the  same  substance  which  oc- 
curs in  alcohol  and  the  compound  ethers,  is,  as  respects  the  theory 
of  the  organic  radicals,  a  secondary  question.  For  who  knows 
sulphuric  acid  and  potassa  in  sulphate  of  potassa  7  The  fact  is, 
that  ether  and  anhydrous  sulphuric  acid  give  sulphate  of  ethyl,  in 
the  same  manner  as  sulphuric  acid  and  potassa,  the  product  which 
we  call  sulphate  of  potassa. 

This  work  will  be  closely  allied  to  my  Chemistry  of  Organic 
Combinations,  to  which  it  will  be,  as  it  were,  an  introduction. 
Therefore  I  have  not  given  the  per  cent,  constitution  of  the  indi- 
vidual substances,  but  only  their  formulae :  for  this  reason,  also, 
the  discoverers  of  the  same  are  not  mentioned.     I  have  seldom 
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given  the  explanation  of  the  chemical  processes,  leaving  that  for  the 
meditation  of  the  student.  The  perfect  scientific  keeping  of  the 
work  forbids  giving  any  especial  regard  to  the  practical  part  of 
organic  chemistry;  therefore  I  have  directed  the  attention  there- 
to,  by  placing  those  subjects  in  brackets. 

In  these  Principleiy  it  is  quite  apparent  that  each  specialty  can- 
not be  considered.  Should  any  one  miss  a  few  of  the  latest  disco- 
veries, it  may  serve  as  my  excuse  that  the  greater  part  of  the 
labor  of  this  work  was  performed  in  1850 ;  the  General  Part, 
especially,  was  written  long  before  Kolbe  made  known  his  views 
upon  the  constitution  of  the  organic  compounds.  Indeed,  I  fear 
more  complaint  will  be  made  of  the  too-muehy  than  of  the  too- 
little. 

And  now  little  volume  go  forth  into  the  world,  and  give  friendly 
greeting  to  the  chemical  public. 

LOWIG. 
Zurichy  October  1851. 
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2.  B«Uoraatyl:  Ci.Ac=CPpCiHs=C,CliU 

UichloraCBtiOBcLd:  O.AcO,   .... 
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Formalo  of  oiybiohlorido  of  chloracetyl:  Cl.AcOCl^FoO,    . 

Chlorfonnnle  of  oiybichloride  of  chloracetyl;  Ci,AcOC!^Cl,FoO, 

Acetate  of  oiybichloride  of  ohlomoetyl :  Ci,AoOO_AoO,      . 

Bichloracctate  of  oiybichloride  of  chloracetyl :  CUcOCl-Cl.AcO, 

" yl:  a^loOCVa,.icO, 
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4.  Bromaeetyl:  Br,Ac=CjBrj,CaBrs=C^Bp, 

Oxyhydrate  of  bromaeetyl :  HO,^»AcO, 

5.  lodacetyl:  itAc^C^I^CJssCJj 

Oxyhydrate  of  iodacetyl :  HO,I»AcO- 

6.  Sulphaectyl:  80,Ac=CgHg,Cj8Qg=C.H,S0, 

Sulph^etyl-Bulphuric  acid:  2HO,o<^AcO,,^SOj 
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PAIBED  RADICALS  Of  ACETYL. 


Aeryl:  AcrCg,'^C4H,=sC-H,     . 

Oxyhydrate  of  Acryl :  HO,AcrO  . 
Acrolcin-ammonia :  NH^,0+AcrO 
Hydrate  of  acrylic  acid :  HO, AcrO, 
Dicacryl:  Cj^H^O^ 
lAu:tyl:  Lac=C^H«0^    C^HjSsC^HjO, 
Lactic  acid :  LacO^ 
Hydrate  of  lactic  acid :  HO^LacO, 
Lactid :  C^H^O^     . 
ChUyrsuccyl:  Cl,Su=C.Hj,C.H,=sC,H,Cl3 

Chlorsuccinic  acia:  ClsSuO, 
Double  radicals  of  methyl  with  acetyl 

Acetonyl:  Me,''Ac=CjHj,''C^H,=CgH.  . 

Oxide  of  acetonyl :  SleO,'^AcO=C.U,Oa 
Propionyl:  Pr=2C,Hg,C,II=CeH. 

Oxyhydrate  of  propionyl :  HO.PrO 
Hydrate  of  propionic  acid :  HO,PrO, 
Propion:  AeO,^PrO=rC,oH,QOg 

1.  Butyryl:  Bu=3Cj,Hj,CjH=CgH^ 

Oxyhydrate  of  butyryl:  HO,BuO 

Oxide  of  butyryl:  BuO 

Butyric  acid :  BuO^   . 

Hydrate  of  butyric  acid :  HO^BuO, 

Derived  radicals  of  butyryl   . 

2.  Bichlorbutyryl:  Cl,Bu=2C,Hg.CgCnj,CgH=aH,Cl, 

Oxyhydrate  of  bichlorbutyryl :  HO^CJ.BuO 
Hydrate  of  bichlorbutyrio  acid :  HOjCliBuOj 
Quadrichlorbutyryl :  Cl^Bu=CjHp2CjCL,CJR[=CgH,Cl 
Oxyhydrate  of  quadrichlorbutyryl :  HO.CLBuO 
Hydrate  of  quadrichlorbutyric  acid :  HOyCl^BuO^ 
Butyron:  PpO,^BuO=rf,.H,.0. 
1.    Vairryl:  Va=:4C,H,,CjH=rC,oH, 
Oxide  of  Yaleryl:  VaO 
Oxyhydrate  of  yaleryl :  HO, VaO 
Valerianic  acid :  VaO, 
Hydrate  of  Talerianic  acid :  HOyVaO, 
Acetate  of  oxychloride  of  Yaleryl :  VaOCl^AcOj 
Derived  radicals  of  valeryl 


3. 


2. 


3 


Btchlar-valeryl :  Cl,Va=i3C,H^,CgClg,C,HaBCjpH7Clg 

rianic  acia :  HOCl,VaO, 


Hydrate  of  bichlor-valerianic 
.   Quadricfdor-vdUryl:  Cl4Vaa=2C^H^2C,Clg,C,H=C.oH4a4 

Hydrate  of  quadrichlor-valenanic  acid :  IiO,C)«Va03 
4.  Uexachlor-vaUryl :  Cl,Va=sCjHjp3CgCL,C,H==C,oH,Cl, 

Terchloride  of  hexachlor-valeryl :  OC VaCl.   . 

Valeron:  V10,^VaO=Cj.H„Og 
Capranyl:  Ca=5CjHj,GgH=sC„H,. 

Hydrate  of  capronic  acid :  HOCaO, 

Nitrocapronyl :  CaN  . 

Capron:  AmO,^CaO«G|.H^O, 
1.  Oenantkyl:  Oe=«6CgHj,C,HBaC.^H,,    . 

Oxyhydrate  of  oenanthyl:  HO,OeO  . 

Hydrate  of  oenanthio  acid :  HO,OeO, 
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Derived  riulicata  of  oeiuiDtliyl 
2.  BiehloTomantAi/t ;  CW)e=5C,H„C,a,.C,H=C,,H,,Ct, 

'  Oijhjdrate  of  bichloToeDuithjl :  H0,^)eO 

Oeniuithio  acid :  C,,H„0, 
Capn/l-  Cp=7C,HrC,H=Cj,^ 

Hjdnito  of  caprlc  icid  ;  HU,CpO,    . 
Pelargun<,l:  rg=8C,H,.C,H«-C„H,,        . 

Hydrate  of  peinrgouio  Bcid:  HO,PgO, 
Capringl:  Cr=OC,HpC,H=«j.n„ 

Oiybydrste  of  osprioyl :  IJ0,Crt3 

Hydrnto  of  caprinio  Mill:  HO.CrO, 

Oxychloride  of  caprinyl :  CrOCl, 
Coesl:  Co-ilOC,H„C,H=C„H,, 
■      Hydrftteof  oocylioBcid:  HO.CO,      . 
Laurutearyl :  Lro*.llC,H„C,H=C„H_ 

Hydrate  of  Unroateanc  seid  :  HO,CroO. 
Mjfriilu-st :  My=13C,H,C,H=C„H„ 

Hydrat*  of  myrialic  »oid:  HO,MyO, 
Bihyl:  By=UC,H>C,n=C_ H„ 

Hydrate  of  bebylio  »cid  :  Htt.BjO,  . 
ralmilgl.-  Pa=]5C,H,.CjH=C„H,, 

Hydrate  of  palmi^c  acid  :  HO,PaO, 

Ethalio,  olidic,  madiac.  and  bogbutyric  acid 
Marffatyl .-  Mg=16C,!r„C,H=iC„H_ 

Hydwto  nf  margane  acid  :  HolMgO, 


HjdroDurgaritioBcid:   IiU(^^)6, 

Margaron:  CeO,~MgO=('„HLOj(T) 
Slfarophaiiyl:  Sph=17C,H-.<:,ir=C_H„ 

Hydrate  of  atearophanlc  acid  ;   Ho3pliO, 
Biknail:  Dh=2IC,HpC,H=C„H^ 

Hydtste  of  bebenylio  acid ;  lIo.BbO, 
Cirouyl:  Cy=28C,R,.C,H=C,.H„ 

Hydrate  of  cerosaie  aciJ  :  HO,CjOj 
CfToti/l:  Ct-B26C,Hj.C,H«.C,jH„ 

Hydrate  of  cerotic  add:   HOTCtO.     . 
MtUUiyl:  MI™29C,H^C,H=C^r„ 

Hydnte  of  meUisaic  acid:  HO,MbOj 


Conbiaaliont  of  the  oxide  o/ntlhyl 

Formate  of  methyl :  MeO.FoO,    . 

llMic  fommte  of  methyl :  3McO,FoO, 

Clilorrormate  of  methTl :  MeO.OFoO, 

.Uelato  of  methyl :  MeO.AoD,     . 

XyliC,  meait 

<;hIoraeelate  of  metlifl :  MeO.a^teO, 
Combinalioiu  of  oxide  afelliyl    . 

Formate  of  etini:  AeO.FoO, 

ChlorformulP  of  ethyl:  AeO.CIFoO, 

Aoetau  of  ethyl :  AeO.AcO. 

Aoetal:  SAeO.AcO, 

ChloraceUte  of  ethyl :  AeO,Ci.AeO, 

F,ther-iulphaceaeacid:  HO(AeO-8<V4o)-SO,    , 

Aerate  of  ethyl :  AeO.AcrO, 


CONTENTS* 


XXV 


Propionate  of  ethyl :  AeO.PrO^    . 

Butjrate  of  ethyl :  AcO.BuO^ 

Bichlor-butyrate  of  ethyl :  AeOjCy.BuO, 

Valerianate  of  ethyl :  AeO,  VaO, 

Capronate  of  ethyl :  AeOfCaO,     . 

Margarinate  of  ethyl :  AeO,Mg03 

Ether- stearic  acid :  AeOtHO^Mg^Og,  etc. 
Comlnnatioru  of  oxide  of  amyl    .... 

Acetate  of  amyl :  AmO.AeO. 

Valerianate  of  amyl :  AmO,  VaO^ 
Spermaceti  and  wax        ..... 

Ethalatc  of  cethyl :  CeO^AeOj  (spermaceti) 

Cerosinatc  of  oerosinyl :  CyO,CoO,  (cerosin,  sugar-cane 

Cerotate  of  cerotyl :  CrO,CtO.  (Chinese  wax) 

Palmitate  of  mellissyl :  MyO^PaO,  (myricin,  beeswax) 

Palm  wax,  cemauba  wax :  C^Hg^Oi 

Myrica  wax,  ocnba  wax :  Cg^H^gO^ 

Leaf  wax,  cork  wax :  C^gHg^O, 

HYDROPOLYCARBYLS. 

FIRST  QBOUP. 


1. 


O 


wax) 


Carbon  Nucleus :  C« 


8ll"s5)05 


Active  part,  H 


AUyJ  group.    Formula :  Component,  xC-H- ;  Nucleus,  C- 
AUi/l:  All=2C»H,,  Cj,H=C.H.   . 

Oxide  of  ally  I:  AllO 

8ulphur  allyl :  AUS 

Chlor-allyl:  AllCl       . 
Odmyl:  OdsB:3CjHj,C«H=BC,Hy   . 

Sulphur-odmyf:  OdS 

Sulpho-hydro-odmyl :  OdS,HS 
Ferulyl:  Fy=a5C-Hj,CyHssrC,2Hj, 

Sulpho-ferrulyl 
Oleyl  group.   Formula:  Component,  xCjHj;  Nucleus,  C^;  Actire  part,  C^H 
feretryl:  Tr=sCjHj,  C^CjHsaC.H, 

Hydrate  of  terecnc  acid:  H0,Tr04(?). 
Angeiiajl:  Agas3CjHj,Cj,C»H=C,oHy      . 

Hydrate  of  angenc  acid :  HOfAgO,  . 
Moringyl:  Mo=sl8C,Hj,C2,CjH=aC^H„  . 

Hydrate  of  monngaic  acid:  vSj^aLoO^ 
Oleyl:  Ol=rl6C,H,.CyC,|j=C^H„ 

Hydrate  of  oleinic  acid  (oleic  acid)  :  H0,0103 

Elaidicacid:  HO,(Cj«H,,)0. 

Olinicacid:  H0,(CJh,J03(?) 

Olein-sulphuric  acicT . 

Meta-oleic  acid 

Hydro- oleic  acid 
Doegb/l:  Doe=sl7C,ir^,Cj,Cj^H«C3.H35    . 

Ifydrate  of  doeglmic  acid:  HO.lKeOj 

Hydrate  of  ricinic  acid :  HO,(r 
Eruet/l:  Er=:20C,H,.C,,CjHa=C.JI., 

Hydrate  of  erucaic  acid:  HO,LrO, 
Salt-like  combinations  of  these  acida   . 
Oleate  of  ethyl :  AeO,Ol03 
Elaidate  of  ethyl ;  AeO,El03 
Doeglinate  of  ethyl :  AeOfDoeO, 
Double  acids,  consisting  of  the  acids  of  the  oleyl  group  with  formic  acid 
Succinic  acid  :  SuO^^T^Hy  0,,^Fo03a^,H403 
Hydrate  of  succinic  acid :  2HO,SuOf 
Chlor-snccinate  of  oxychloride  of  chlor-acctyl ;   2(ClsAcOCl3)-f  C3Cl3,Oj, 

X  v^m       .  ...  •  .  •  .  .  * 
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177 
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Succin-sulphuric  acid:  8HO,(C,Ha,Oj,'^Fo)0,'^2SO, 

Lipinic  acid:  UO^=C^li^,Oy'^FoO^=C^QU^O^ 

Hydrate  of  lipinic  acid :  zHO^LiOg 

Adipinic  acid:  AdOj=rC,oH«03,'^Fo05=C,2ngOe 

Hydrate  of  adipinic  acid  :  AlOyA^^ 

Pimelinic  acid:  V'iOf^C^H^,Oy^FoO^=C^Ji^fi^ 

Hydrate  of  pimelinic  aciu :  2UO,PiOg 

Suberic  acid:  SbOj=C.^H,..03,^Fo03=C,,HaOe 

Hydrate  of  suberic  acid :  2110,  SbOj 

Scbftcic  acid:  SeOe=«C.8H,5,05'^Fo03=CjoH,,Oe 

Hydrate  of  sebacic  acid :  2UO,SeOg 
Appendix  to  the  auecyi  group 

Camphoric  acid :  CphOg=C,gH,3.0j,'"FoOj=:CjQH,^Oj 

Hydrate  of  camphoric  acid :  2UO,CphO0 

Phoron:  CjoH^Oj  . 

Phtalinic  acid:  PthOjssC^HyOj.'-FoOjsaCjjH^Oj 

Hydrate  of  phtelinic  acid:  2riO,PhtO,    . 

Tcrephtalicacid:  2H0,C„H^0j    . 

Tercbinic  acid :  HO,C,4Hj07 

Pyroterebinic  acid :  C,2ll|o04 
Salt-like  comhinaiions  of  these  acids 

Succinate  of  methyl :  2MeO,SuOj 

Suberate  of  methyl :  2MeO,SbOQ 

Succinate  of  ethyl :  2AeO,SuOj    . 

Suberate  of  ethyl :  2AeO.SbOj     . 

Adipinate  of  ethyl :  2AeO,Ad()j  . 

Camphorate  of  ethyl :  2AeO,CphOg 

Ether-camphoric  acid :  Ac(),HO,CphOj    . 

Phtalinate  of  ethyl :  2AeO,PhtOj 
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SECOND  GBOUP. 

Carbon  Xucleua :  C^. 

Glycyl  Group.     General  formula :  Component,  xCjHj ;  Nucleus,  C^ 
part,  H  ..... 

Glyeul:  Gl=CjHj,C4,H=CjH,     .  .  .  .. 

Oxide  of  glycyl :  GIO  .... 

SaU-Hihe  combination  of  oxide  of  glycyl  (Fat) 

Butyrate  of  glycyl :  GlO.BuOg  (Butyrin)       . 
Valerianate  of  glycyl :  G10,V aO-  (l5elphin) 
Laurostearinatc  of  glycyl:  GlO^LauOj  (Laurostearin) 
Myristicinate  of  glycyl:  GlO.MyOj  (Myristicin) 
Pulmitinate  of  glycyl :  GlO.PaO- (Palmitin) 
Margarinate  of  glycyl :  G10,MgC)3  (Margarin) 
Stearinate  of  glycyl:  2G10,Mg,0.  (Stearin) 
Stearophanate  of  glycyl :  GlO,Sph03  (Stearophanin) 
Oleinatc  of  glycyl :  G10,010j  (Olein) 
Olinatc  of  glycyl:  GlO.OlOj  (Olin,  etc.) 

Fats  and  oils  occurring  in  Nature 

Soaps  and  plasters  ..... 


Active 
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THIRD  GROUP. 


Carbon  Kucleus  :  Cj. 

1.  Nicid  Group.     General  formula :  Component,  xC^H^;  Nucleus,  C^ ;  Active 

part,  H.  .  .  .  .  .  .  .  .     102 

Kicid:  Nc=2rjK,.Ce.H=r.pHj 192 

Chloride  of  nicid :  NcCi         .  .  .  .  .  .102 

Paranicin:  C^qH^      .......     192 


•  • 
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2.  Ificet/l  Group,    General  formula :  Component,  zCjH^ ;  Nucleus,  C^ :  Active 
part,  CaH    .... 
Niceyl:  Ne=2C^HyC,,C2H=C,2H.    . 
Hydrate  of  niceiiiio  acid:  HO,KeO, 
Chlomiceinic  acid :  2HO,Ci,NeO«'~Ne03 
Terebmcyl:  Tc=3CjHg.Cp.C2H=sCi4H-      . 
Hydrate  of  terebenzinio  acid :  HOfTcO, 

Paired  Combinations  of  the  Nicid  Gboup  and  ths  Nictl  Gboitp    . 

1.  Pairling:  CjH,Og  ... 

a.  Furfurol:  FuOg=C,H,0^'*(CjHj,C,H)Og=(C,oH402)0,    . 

Sulpho-furfurol :  FuSj    ..... 
Nitro-furfurol :  Fu^Nj    ..... 

b.  Chinon:  C\ioOj=:C^,0^'^{Qja^Q^,Cfi)Q^C^fi^O^ 

Colorless  hydrochinon :  ChoOo-j-H, 
Green  hydrochinon :  ChoOj+H 
Hydrochlorate  of  hydrochinon :  ChoO^HCl    . 
Brown  sulphohydrochinon :  ChoOj+S+HS 
Yellow  sulphohydrochinon :  ChoOg4-H4-HS 
Rhombohedral  sulphohydrochinon :  8(ChoO«H)-f-2nS  . 
Derived  radicals  of  chinon     ..... 

Bichlorchinon :  CiaChoOj=CgH,Oj'^(CjClj.Ce,CjH)Oj=(C,jHgClj 

Trichlorchinon :  Ci/;hoOj=CjH,Oj'^(CjClj,C,,C2Cl)02=(C,jHCl 

Tetrachlorchinon  (Chloranil):  Cl4ChoOj=aCjCl,Oa'*(CjClj,Ce,C 


Cl)0j=(C,X1^0j)0, 

of  chloranilic  acid :  H0(C,C1)0^ 
Hydrate  of  chloranilamidic  acid:  H0(NH2,CeCl)0j,'~(CeCl)0, 


Hydrate  of  chloranilic  acid :  HO(C,Cl)a 
Hydrate 
2.  Pairling:  C^Hj 


a.  Phenol  (Spirol) :  HO,SprO=r:C.H.^(CjHyC„H)0=HO,(CaH5)0 
Creosote :  HO,CroO=C^Hj(2C,Hy Ce,H)0=HO(C„H.y)0 
Guaiacol:  H0(C,^H7)0,(?]         .  .  .  .  . 

Carvacrol :  HoCro=sC.Hj   (7CjH^C.,H)0=H0(CsuH,-)0 

b.  Phenolic  acid :  HO,PhnO,=C4Hj^(Cj,C2U)03=HO(C^H3)0,      . 

Bichlorphenolic  acid (Chlorphcnessic  A.):  HOtPhnOOlgSsC.Hj^ 

(C-,CaH)OClj^HO(C„H.)OCl,  ... 

Tcrcblorphenofic  acid  (ChJorpheuissic  A.) :  nO,CiPhnOClj3aC 

Hj-^(C,,CjCl)OClj=HO(C.JIjCl)OClg 
Pentiichlor-phenolic  acid  (Chlorphenussio  A.):  HOyClsPhnOClj 

=C^Cl,''(Ce,C^Cl)0Clj=H0(C„Cl3)0CL 
Bromphcnolic  acid  (Bromphenissic  A. ) :  HO,BrPhnOBrgaBC4Hj'^ 

(C,.CjBr)OBr^HO(C,-HgBr)OBr,      .  .  .  . 

Nitrophenolic  acid  (Nitrophenessic  A. ) :  HO,PhnOXj=BC.Hj'"(Cg, 

CgH)0X^H0(Cj,H3)0X, 

Pikrin-nitnc  acid  (Nitrophenisaio) :  HO,xPhnOX-s=«C.Hj'^(C-,C 

x)ox,=HO(c,jH-X)oXg     .        .        .        .        : 

Oxypikrin-nitric  acid:    HOxPhnO,Xg=C4Hj'^(C,,CaXOjXj=nO 

IS     2     /     S     9     •••••• 

Pikranisic  acia:  HO,(C,2H2X)OXj 
8.  Pairling:  C^Hj^Oj         ...... 

a.  Anise  oil :  AoH=C4H«,Oj'^(2CgHs^Cj,H)H=(C„H,Oj)H 

Brom-anise  oil :  Aollr    . 

Nitro-anise  oil :  AoX      ..... 
8ulph-ani«o  oil :  AoSO-  ..... 
Phenetol :  PhoH=trnlO,-*(8CjH^C,,H)«i(C,jH,Oa)n 
Anise-camphor:  C^Hj,    PhoH=s(Cj5H„02)H      . 
Anisoin:  C^^H^^O.  ..... 

b.  iSb/iry/rSpiroyl):  Sa=r=Cjrj,0,'^(CjHj.Cj.C,n)«C,4njOj 

Salic3'lous  acid :  SaO      ..... 
Hydrate  of  salicylous  acid:  HO, SaO  '  . 
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Derived  radicals  of  salicyl  .... 

Bichlor$alieyl :  CI,Sa«=C^H^O.^(CjC1»,Cj,C2H)sa=C.^H,CnjO, 

Hydrate  of  bichlorsalicylous  acid :  HOjClsSaO   . 

Salicylic  acid :  SaO,        .  .  ... 

Hydrate  of  salicylic  acid :  HO^SaOj 
TrichloridUeyl:  ^SfiLs=Gfl^O(^(Qf\.C^.Qf\)^Q^fif\fi^ 

Hydrate  of  trichlorsalicylic  acid :  HO,^''«SaO,   . 

Tribromanisol :  SaBr^    . 

Salicylnitrid :  BaX^         .... 

Hydrate  of  bichlorsalicylio  acid :  HO.CLSaO,    . 
BibromaaUcyl :  Br,Sa=sC<Hj.Oj ~(CgBr,C.,CjH )=C„H,BrjO, 

Hydrate  of  bibromsalicylous  acid :  UO,Br^aO 

Hydrate  of  bibromsalicylic  acid :  HO^BrgSaO,    . 
TribronuaUcyl :  Br,SaraC^Hj.0j.'*(CjBr,.C-i,C2Br)=£C„HjBrj,0j 

Hydrate  of  tribrom-saUcylic  acid:  HO,Br,SaOj 

Hydrate  of  binitro-saficylous  acid:  HO^'sSaO 
Hydrate  of  binitro-salicylic  acid :  HO,»«SaO, 


Trinitro-saUcyl :  ».Sa=5C4H,,0j,'*(aX,Cj,C 'x)=^„H, 
Hydrate  of  trinitro-sahcyl :  HOyX^aO^ 

Paibsd  Radical  of  Salictl    . 

Coumaryl:  Coii=sC^Hy'"Sa=€,jHyCl, 

Hydrate  of  coumarylous  acid:  HO,CouO 
Hydrate  of  coumarylio  acid  :  HO,CouO. 
Saligemn(?) :  HO,C.H,0.'^(aH«,C„CJl)0 

Anityl:  Asi^^fl^0J,2Qfi^Q^,Qfi)r=G,fifi^ 
Anisylous  acid :  AnO 
Hydrate  of  anisylous  acid :  HO, AnO 
Anisylic  acid :  AnO,  . 
Hydrate  of  anisylic  acid :  HO,  AnO, 
Bioxychloride  of  anisyl :  AnClOj 
Bioxybromide  of  anisyl :  AnBK), 
Hydrate  of  bibromanisylic  acid :  HO,  Br, AnO, 
Hydrate  of  binitro-anisylic  acid :  HOy'tAnO, 

Saltrlike  Combinatioru  of  the  Acidt  of  SaUcyl  and  Anityl 

Salicylate  of  methyl :  MeO.SaO, 
Bichlorsalicylate  of  methyl :  MeO.CitSaO, 
Binitro-salicylate  of  methyl :  MeO,x  SaO. 
Trinitro-salicylate  of  methyl:  MeO,x  SaO, 
Anisylate  of  methyl :  MeOfAnO, 
Salicylate  of  ethyl :  AeO,Sa03     . 
Anisylate  of  ethyl :  AeO^AnO,      . 

Afpbkdix  to  the  Acids  of  tots  Group 
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.  216 
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Caryophyllic acid:  HO,CryO.=-C.Hj,0,'^(6C,H-,Ce.aH)0,«sHO,Ca,H,.0. 
Guaiacacid:  H0,Gu0,=CjH^,0j-'(C,Hj,Ce,(^fi)0,«H0,CaH^0, 
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FOURTH  GROUP. 

ff 

Carbon  XucUut :  Cg. 

'1.  Benzid  Group,    General  formula:  Component,  xCgH,;  Nucleus,  C,;  Active 
part,  H        . 
Btnzid:  Bd=32C.HyC.,H=aC„H, 
Hydrobenzid:  BdH    . 
Chlorbenzid:  BdQ     . 
Azobenzid:  BdN 
Azooxybenzid :  BdOg-f-BdN,  . 


220 
220 
221 
222 
222 


CONTENTS. 


zxix 


Sulpho-benzid :  BdSO, 

Sulpho-bcnzid-sulphunc  acid;  HO,(Bd,SOj)'"SO, 

Paibbd  Combinations  of  Bknzid 

1.  rieramyl:  Pcr=3CjH'72Cj.H,,C,,H)s=C„H, 
Oxide  of  picramyl :  PcrO| 
Benzoin:  CjgH,jO^ 
Stilbyl:  CaJB^O^ 
Benzil:  CjgH,oO. 
Benzilioa^d:  HO(Cj,H.,)(). 
Sulphide  of  pioramjl :  PcrS, 
Thionessal:  0,^11^    . 
Protochloride  of  picramyl :  PcrCI 
Bichloride:  PcrClj 
Protochloride  of  stilbjl :  C,2H,,Cl 
Protrobromide  of  picramyl :  PcrBr   . 
Nitro-picramyl :  Pcr.Nj 
Benzostilbin :  C,.H^O 

Benzolon:  CgHgO^     .... 
Picramyloxyd-sulpliaric  acid:  H0,Pcr02,'~S03(?) 
Picramyloxyd-formic  acid :  HO,PcrOj,^FoOj 
Benziminic  acid  .... 

Paired  Radicals  of  Picbamtl 

Cinnamyl:  Cy=C^H,,^(C,^Hj)=C,gn,     . 

Oxide  of  cinnamyl :  CyO,      . 

Sulphide  of  cinnamyl :  CyS, 

Nitro-cinnamyl :  CyjNj 

Oxychloride  of  chlorcinnamyl :  Cl4Cy0j=(C„H^ClJ0j 

Cinnamon  oU:  C-Hjr(C,gH,Oj)=CaH„Oj     . 

Cinnamein:  ^ss^m^^  *  • 

Mctacinnamein :  ^^ifi^ 

Peruvin:  C^gHj-Oj      .... 

Styron:  C^Jj^        .... 
•  2.  Cinnamid:  Cd«C^H.'"(2CjHyCgH)=tC,,H,      . 

Hydro-cinnamid :  CdH 

Bromcinnamin :  CdBr 

Hydrobromate  of  bromcinnamin :  CdBr-{-HBr 

Nitrocinnamin :  CdX 
8.  NaphthaUd:  Na=C,H^'"(2CgHpC„H)sBC„H,    ' 

Hydronaphthalid :  NaH  .  .    ^         . 

Oxide  of  naphthalid :  NaO     .  .    '        . 

Chloride  of  naphthalid :  NaCl  .   . 

Hydrochlorate  of  chloride  of  naphthalid :  NaCl-f-HCl 

Bromide  of  naphthalid :  NaBr 

Hydrobromate  of  bromide  of  naphthalid :  NaBr-f-HBr 

Nitronaphthalid :  NaX 

Sulphonaphthalid :  NaSO, 

Sulphonaphthalid-sulphuric  acid:  HO,(NaSO,)'^SO, 
4.  Anthracid:  Anr=sC,jH,^(2CjHpCg,H)«tC,oH„ 

Hydroanthracid :  AnrH 

Nitroanthracid :  AnrX 

Pyren :  C^qH,, 
6.   Chrytid:  Chr»=(?3oH,'^(2CjHyCg.H)a«C^,H„ 

Hydrochrysid :  Chrll 

Idryl:  C^II,| 

Idrialin:  C^ll,.0 

Retisterin:  CaoH,'*(2C,H^C„I 

Ritinol :  CggH,^ 

Hydrocarbons:  ssiC„H„;  C^H,,;  C^H„;  CggH,, 

Eupion  ..... 


,H)Hm.C3,H 
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CONTENTS. 


nHii 


Ampelin  ..... 

Totid:  Td»3aHj,C8,H=C„Hy     . 

Hydrotolid :  TdSl       .... 

Chloride  of  toUd :  TdQ 

Nitrotolid:  TdX     *     . 

Sulphotolid:  TdSo,    .... 

SulphotoUd-sulphuric  acid:  HO,(Td,SOj)'"SO, 
JTyloid:  Xd=4CjH-,C8,H=CijHj 

Hydroxyloid:  AdH 
Cumid:  CdssSaHyC^HsiC, 

Hjdrocamid:  CdH 

Rctinyl :  C^gHj, 

Mesitol:  C,gII,2 

Trinitro-mesitoi :  (C,jHj)X,  . 

Tricldor-mesitol:  jC.-HJClj  . 

Tribro-mesitol :  (C,gHg)Br3    . 

Paibed  Radical  op  Cumid 

Cumyl:  Cii=CjH'^(6Cj,Hj,C,,H)=Ca5H„ 

Oxide  of  cumyl :  CuO, 

Chloride  of  cumyl :  CuCl, 
Ci/mid:  Cj==QC.UyC^M^C^Hy^ 

Hydrocymia:  Cyll     . 
Tolen:  To=B8C,Hj,C8,H=Cj^H,g   . 
2.  Benzoyl  Group.    General  formula:  Component,  xC^H,;  Nucleus,  C,;  Actiye 
part,  CgH     ...... 

Benzyl:  Be=C.Hj,Cg,CjH=£|^3 

Chloride  of  benzyl :  BeCl,     .... 

Hydrochlorate  of  chloride  of  benzyl :  BeCl^HhSHCl 

Benzylnitrid :  BeX,    ..... 

Paired  Combinations  of  Benzyl        .... 

Naphtyl:  ^y=C^\lC(^ff^rpv^J'^)=^J^i 

Chloride  of  naphtyl:  NyCl,   .... 

Chloride  of  naphtyl-naphthalid :  NyCl.+NaCl=aK:?Jff-CL 

Hydrochlorate  of  proto-  and  ter-chloriae  of  naphthalid :  NyCL,8HCl. 
+NaCl,HCl 

Terchloride  of  biohlomaphtyl :  ClNyCI, 

Naphtylnitrid :  NyX,  .... 

Naphtylsulpho-sulphuric  acid:  8HO,(Ny,880g)'"8SO, 
Benzoyl:  Bz=:2CjHj,Cg,C,lIs=C„H5 

Oxide  of  benzoyl :  BzO,         .... 

Benzoic  acid ;  BzO,    ..... 

Hydrate  of  benzoic  acid :  HojBzO,    . 

Bioxysulphide  of  benzoyl :  BzSO^ 

Chloride  of  benzoyl :  BzCl,    .... 

Bioxychloride  of  benzoyl :  BzClO,     . 

Bioxybromide  of  benzoyl :  BzBrO|    . 

Bioxyiodide  of  benzoyl :  BzIO, 

Acctychlorate  of  bioxychloride  of  benzoyl :  BzO,Cl-|-AcOC1( 

Benzoylnitrid :  BzX,  .... 

Nitrobenzoyl :  BzN     ..... 
Derived  radicals  of  benzoyl. 

2.  Biehlorbenzoyl :  C'»Bz«:K^H«CXUCg,CjH«C,4HjCl,    . 

Bichlorbenzoic  acid :  HOi^dzO, 
8.  Tetraehlor-benzoyl :  Cl^Bz=2(\CL,Cg.CjHs=sC„HCl^      . 

Tetrachlor-benzoic  acid :  UO,cf«BzO« 

Hydrochlorate  of  chloride  of  bichlomnzoyl :  Cl.BzCly2HCl 
4.  Binitrobenzoyl :  Bz=^faHj,CJL,Cg,CgHsaC,^H,Xj 

Binitrobenzoio  acid :  HO^jTzC^ 

Bioxychloride  of  nitrobenzoyl :  zBiOd, 


PAOI 

286 
286 
286 
286 
286 
287 
287 
237 
287 
287 
237 
287 
287 
288 
288 
288 

288 

288 
288 
288 
289 
289 
289 

239 
240 
240 
241 
241 

241 

241 
241 
241 

241 
242 
242 
242 
248 
248 
248 
248 
245 
245 
245 
245 
245 
245 
246 
240 

246 
246 
24C 
246 
246 
246 
246 
247 


CONTENTS. 


XXXI 


BenEaminic  acid :  H0,(Cj4H4,NH2)0« 
SulphobeMo-sulphuric  acid :  2H0((J\4H^S0j)''S04 

Paibed  Combinations  of  Benzoyl 

Cinnyl :  Cn=C^H-'^(2CaflLC,,C,H)=C,^y 

Cinnamic  acid :  HOjCnO, 

Bioxychloride  of  cinnyl :  CnClO, 

Binitrocinnamic  acid :  HO'iCnO. 

Sulphocinnsnlphuric  acid :  2HO(C,8Hj,80g)Oj,'*S03 

Myroxylio  acid :  HO,C,.HgO, 
EadicaU  ofhippurie  acid:  NC.H,^r(CiA)«NC,BH.O, 

Hydrate  of  hippuric  acid:  H0,(NCrtH,0g)03 
Bemon:  Bd.'^BzOjSsCajH.-Oj 
Toluyl:  T(^ZQjif^,C^^fi^^fi^ 

Toluylio  acid :  ToO,   . 

Hydrate  of  toluylic  acid :  HCToOj 

Nitrotoluylic  acid :  HO,».ToO. 
Cuminyl:  Cy=6CaHg,C„CgH=rCjoHii 

Cuminylic  acid :  CyOj 

Hydrate  of  cuminylic  acid :  HO,CyOj 

Bioxychloride  of  cuminyl :  CyClOj 

Binitro-cuminic  add :  IiO,v^yO, 

Salt-like  Combinatiotu  of  the  Ozidee  of  the  Methyl  Group  with  the  Aeide  of  the 

Benzoyl  Chroup. 

Benzoate  of  methyl :  MeO^BzO,    . 
Benzoate  of  ethyl :  AeO^BzO, 
Nitrobenzoate  of  ethyl:  AeO.'tBzO, 
Cinnamate  of  ethyl :  AeO.CnO,    . 
Hippurate  of  ethyl :  AeO.NCjgHgOj 
Toluylate  of  ethyl :  AeO,ToO,      . 
Cuminate  of  ethyl :  AeO,CyO, 

APPENDIX  TO  THE  ACIDS  OP  THESE  GB0UP8. 

Carbon  nucleus :  Cj^f?)      ..... 
Aloetinic  acid:  =HO,(Cj.HyCjX,C,o,CjH)0.=BC.-H.N-Oj3(?) 
Chrysamminic  acid :^M},{C^^G^^,Qfi)0^=s,m,Q^^Bfi^^{V^ 
Aloeresinic  acid :  CjgH^NjCL 

Hydrochrysammid :  C^HINjOj  .... 
Chrysamminamid :  CggHipN^O,^  .... 
Amido-chrysamminic  aciu :  C^gH^N^Og 

FIFTH  OBOUP. 

1.  Etheric  OU^  and  Camphors. 

Tere^^f  or  CampAen^:  General  formula  zC,oHg    . 

Oil  of  turpentine :  2Qy^^=C^^^    .  .  .  , 

Terpinol:  CjoH,<.HO=xC-,H,^0         ... 

Terpin:  qJ^^^Mo=:C^\1„,0+Z^O 

Hydrochlorate  of  oil  of  turpentine :  CgoHjf,HC1ssCgQH,7,Cl 

Hydrobromate  of  oil  of  turpentine :  C,QH^,UBr^iCglH„,Br 

Hydriodate  of  oil  of  turpentine :  QJl^^ulsaG^i^^ 

Tcreben,  camphilen,  terebilcn :  ^mHm 

Chlorcampheu,  chlortcreben :  Cjl^^ 

Chlorturpentin :  Cj^HuCl^ 

Colophen  (Colophon) :  =4C,qH.i^U^H^ 

Borneo  camphor:  C,^Hj,0=KjjoH,g,02 

Laurus  camphor :  C,QHg,0=sC2oH,g,Oj 

Lemon  oil,  bcrgamot,  orange,  and  copaiva  oil : 
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Caoutchin:  C^pH,. 
Petrolen  and  oil  of  wine :  C«)H., 
Otis  vhich  do  not  belong  to  elate  Terebenee   . 
Valerol:  CuH^O,.     Sage  oil:  CuH,oO 
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265 


"Wormseed  oil ;  C,gn  .0^     reJiroIlj  C^H^ 

Ccdiir  campbor :  *-'a''»j'V 

Mcnlbcn:  C^ll[,.      McDlben  clD^ior :  C^fl^O, 

Munnrda  oil :  l-^ig'^ii'^ 

Monnrds  camphor:  C|oH„0, 

KiibnDg-fiixicr  OMDphor:  C,,n,|0|    . 

Mai^unuisonmpbDr:  C,.H,A 

SuBafnui  E&mphor :  Cg,H  J'^ 

Violet  camphor 

llcleuiiim  cnmphor:  C,,H,A 

Asarum  camphor:  (^bHuO,   . 

Aneninncenrnphor:  P.jHA 

CuithiirideB  oampfaor;  C,gll,0, 
Ferment  oili  .... 

i.  Raiiu. 

Srtitu  mrritpondins  la  the  lertbenet 

Silric,  pinic,  nnd  pimnric  acid  :  HO.C^H^O, 

Dammnric  acid :   110,C„H_0, 

CopiiiTic  Mid :    HO.C„H_(),  . 

Resin  of  Peru  bMlsBin ;  HU,C„H-0, 

Sxndnrach        .... 

Ulibanum,  magtioft,  COpol,  Bmb«r 

Aspliult,  eb:.  . 

Oum-lac,  beoioia  reun,  gusiao  rcsic 

Resio  of  xantliorbceB  butilit,  ete.     . 
Oani  Tfiint  .... 

Ammonia  ^m,  gtlbnaois,  Mgapeaiun,  UMftetida,  o] 
et«.  .... 

Caoatchouc,  gutta-percha,  Tiscin 

.^PPEHDIX  TO  THE  BESINS 

UchenEilenric  acid  :   HO.C„naO,  . 


',< 

1' . 

n 

Djsl 

am:   ('.H^ 

col.   Obl.lFV 

"iV'i 

<;iLoi« 

Bterilons:   (. 

■  <-■«."  1. 

CholeMeiic  ndiJ :  C,H,0, 
Aiubntia:  C^H^O 
Caatorin,  eerobne  acid 


Dxalato  of  itbyl :  AeO.UxU, 
<l*ami(l-oiniic  ncid;  H0,(NH^0iO,)~0x0, 
Slhcr-oialLc  nciil :  lIO,{Ae(l,OxO,pOiO. 
OxHlatc  of  bichlorojide  of  ohtoracetyl :  f 
'  hiphlirotvd-nialic  jwkl :   HOI 


:    [«■ 


ivr,  .  .  . 

:  {c,ci,in,fH-n>o, 
iorf(',oi,)(!i,o,Oi(),]-oio, 

(Vl-Ol:U,]+NHj,Ili»l 


Fumarioacid:  110,0,11,0, 
I'arafnniaric  acid:  C.H.CI. 
Aconitic  acid :  H0.r,H.O 
Malic  acid  r  H0,C,rr»O,=i2n0,C,H,.( 


HuUmid,  m&laiiiinic  ftcid  . 
Tartaric  acid:  H0,C,H,,0.=2H0,C,H,,0„ 
AntiUrtaric  acid :  HO,0,H,0, 
Raccmicacid:  HO,C,H,0, 
Itoconicacid:  HO,CjH,.0, 
CitrocoDic  acid :  HO.C,HpO, 
Pyrotartario  acid ;   H0,C,HyO,    . 
rjroracemio  acid .-  HO,C,H,,0.     . 
Citric  acid;  HO,C,Hj,0,  . 
Saccharic  acid ;  HO,C,H,,0, 
MnciOBcid:  1I0,C,H„0, 
.    Ch«lidoiiiG  acid :  HO,C,H,0, 
Meooaic  acid :  HO,C,H,0, 
■      EoDMiuc  acid :  HO.CgH.O^ 
PjTomucic  acid :  HO,C,.H„0, 
I^Tomeconic  add ;  HO,U|gH|,0,  ■ 
Kinicacid:  ]IO.C„H,„0„ 
Veretrio  acid ;  HO,C|,H,U, 
Opianieaoid:  HO,C«,H,,0, 
Mesnialioacid:  H(VCiU4=~^II0>*^**>i 
Mellitio  acid :  HO.C.O.      . 
Paramid:  HO,(NC.)~C,0, 
Paramidic  acid :  2iIO,(8NII,C,0,),^8C.O, 
Euciironicacid:  2H0,(NC,)2C,O.+2aq 
Crocouic  acid  ;  110,0,0,    . 
Khodiionic  acid 

III.  AZOCABBYLS. 

llydrocjanic  auid:  HCj    .... 
Cjanidcs  of  nietalR  .... 

RiiDpI«  oyaiijiles  of  metnls  ;  MCy,  and  MjCj, 
Double  cyanides     .  .  .  ■  ■ 

Cyanide  of  potftHiiura-manganeM :  K3+(Mn,Cyj)"Cj-, 
Hydroferrocynnic  acid :   ir,4.(PeCy)'Xy, 
Ferrocjanide  ot  metnls:  M,+(FeCy)'Xy, 
llydrofeiricyanio  acid :  n,(l'c,Cyj)*Cj, 


iyanio  acid  :  HjlFC-Uy,)-  i;^ 
.eoEmelals:  M,(Fe^yjPCy, 


Ferricjanid*fl  of  meUla . 
nydrochromcyanic  acid:   Ji.-j-c  'i'V^)   "-.Vj 
Chromcyanides  of  metals:   nlji+(*'''i'-'jj)~'-''i 
HydrocobaHcyBnio  ftcid :   11,+ 1  Co-Cy-j^-Cy, 
NickeleyMidMof  metsU:  M-f(NiC^'"Cj 
Mercurjoyanidc  of  metalfl  ;  M+(HgCy)~Cy 
HydrosilTercjBDiOBdd:   II+(AgCrl~Cy 
SUveroywiidefl  of  metftia :  M-i-(AgCy)"Cy 
HydwplalJncynQio  acid  :   fl+(PlCy)"Cy 
PlatinumcynDide  of  raelals :  M4-(l'try)~Cy 
Auroeyanidc  of  mctalB  :  M+(Aul'j)    Cy 
.^uricyniiidc  iif  inetalB:  M-f  (AnCy,)Ty 
Cyanic  aoid;  CyO 
Hydrate  of  cyanic  ncid  :  IlO.CyO 
Cyanato  of  methyl :   McO.CyO 
Oyaoate  of  ethyl :  AoO.CyO 
Oyanato  of  amyl :  AmO,Cy<> 
Snlphide  of  cyanoficn  ;  {Cy.'')~S 
IlydrOBuiphocyanic  acid :  lI+(CyS)' 
HalphaayanidM  of  metala :  M4-(CyS)'B 


SolphoejruDide  of  methyl :  Me(CyS)'^5    . 

Sulphocjftnida  of  ethyl:  Ae+(Cy8)"S    . 

SulphoojMude  of  bUjI  :  AU4.(Cj8)-8     . 

Bisulpbocjonogen :  (Cy8,)^S 

Ilydrobiaulphoeyanic  acid:  H+{CjS,)-~S 

Hydrobisulpkocyvude  of  metals ;  u4-(Cy8,)~8 

Cyanide  of  wleoium ;  (CySej^Se 

Protochloride  of  cyacogin:  CyCl 

Metachloride  of  cyiuogeu:  N,r,Cl, 

IJichloriile  of  cyanogen :  CyCl,     . 

Bromide  of  cyanogen :  CyBr 

Iodide  of  cyanogen :  Cyl 
Paraban:  PrS,C, 

Hydrate  of  parabanic  acid  ;  2H0,PrO4 
Fulminan:  Fu=N,Ci    . 

Fdminnte  of  metals:  (MPu)O,     . 

Zioe-ftilnunia  acid:  UO,[ZdFu)0, 

Copper-fulminic  acid :  HO,(CuFu)0j 

Morcory-fulminic  acid :  HO,[Hg,FajO, 

Meroury-fulmioato  of  protoxide  of  meroory:  Hg,0,(Hf,F 

SilTGr-fnlmima  acid :  HO,(AgFulO, 

Silrer-fulminate  of  BilTcr :  AgO(AgFu)0. 
MMaa:  M11=N,C,       .... 

HydromcUanio  acid :  HMll 

Sulpbo-mellan :  UUS 

IV.  HVDKOAZOCARBl-LS. 
Urtn:  Up«NC,H         .... 
Oxide  of  uren:  UtO,  .     , 

Hydroaulphbiurenio  acid;  H+(rr,S)-S 
Hydpoaulpharenic  acid :  H+(UrS)~S 
HydrobiBulphuronioacid:  H+(UrS,)"S 
HydrotriBulpbnrenio  acid :  H+(Ur3,pH 
Bo-called  sulphide  of  cyanogen :  N,C,U^,0 
Tbiocyanhydrio  acid :  N.C,.H,B„0, 
Cyanurenioaeid:  2UO+]UrOj"2»,'rO 
Mellanurenic  acid :  II,C,H.O, 
AJlophanicacid:  HO(Oi<l_Kirj'^iO,— HO.N.C, 
Trigonio  acid :  lIO.fUr.J-X^.H.^&.oHHO.K.C.H.O, 
Uric  acid:  2H0+(nr,'*NH),'*N,C,0.      . 
iUlantoin:  HO.S.C.H.O,  . 
Alloxan:  2H0J(,C,H,0,  . 
AUoiantin:  2U0,N,r  11,0, 
AUoianicacid:  U0,SC,HO. 
Tbionnricacid:  2H0,(S,C,H,0,)'^S0, 
Uramil:  N,(.',HA 
TJramiUc  acid  :  N.CnH,,(.>, 
Mureiyd:  NioOljO,,    . 
Mnwiftn:  N.C,,II.O,„ 
Amelinio  aci.! :  (2C,l1r,),N' C.H.O, 
Mureioin:   (OCjH  |.N,  C,,ir,,0,, 
Cholestrophan :   (HC,!!,),!,' C.H.^. 
OialurioBcid;  H0,N,C,H,O, 
Dioluricacid:  n0,N,C,H,O, 
MykomeliiiLoacid:  N.C.tl.O, 
Allanturicncid:  N,C,,lf,0, 
UvduriUcncid:  2H0,N,C»U,0,  . 
Ailitnrio  acid:  HO.N.C.H.n, 
Diliturio  Bcld :  EnO.lsAHO, 
Leueoluric  acid ;  N^',b.O, 
Uiflaan:  HJ'RO. 
llidantoinie  acid:  IIO,S.C,H,0,  . 


CONTBNTS. 


zxxy 


Hypenmc  acid :  2IIO,N^C,oH703 
Xanthic-oxyd:  NjC^HjOj  . 
Rosaio  acid 


OBOA17IC  ALKALIDS. 


GlycocoU :  (NHj^ C JLOj,)^gH,Oj=NC JLO. 
Alanin :  (NH.rC^H^02)'^CjH,02=NCeH704 
Sarkosin:  NC-H-0. 

Taurin:  hill^rC^Hji)^)-2S0^C^U^fi^ 
Cystin:  NgC-fLSjO^ 
Tyrosin:  NC.,H,,Oe 
Kreatin:  N-CgHjO. 
Inosinic  acid :  HOfNjC.oHgOjQ 
Paired  acids  of  glycocoll  ana  taurin  with  cholalic  acid 
ChoUcacid:  (NC.H^O.pC^gHj^OgssNCjjH^O,,   . 
Cboleinio  acid :  (NC,ILS205)'^C.gH3j09=NC52&45S20,, 
Ilyocholic  acid:  (NCJl403).C5oU4i09=NC5^H^Ou 

V.  HYDRYLS. 
Organic  Salt  Basks. 


Simple  Nitrogen  Baset 
Ammonia:  Nil. 


FIRST  GROUP. 

Nitrogen  Bases, 


BASES  OF  THE  METUTL  GROUP. 


Butyl-amin:  NH^fiu 

Amyl-amin :  NHgAm,NHAm2.NAn)3 

Mcthyl-etliylnmin :  NHMcAe,NMe^Ao,  etc. 

Bases  of  the  bcnzid  group 

Benzidin:  NIIBd  . 

ricolin:  NH^(C,jIL) 

Anilin:  XHjB<l 

Anilids  and  anilic  acids 

Formanilid:  NUBd.FoO    . 

Oxanilid:  NIIDd,Ox(),       . 

Garbanilid:  NHBd.CO      . 

Sulpho-carbanilid :  NHBd,CS 

Sulphanilic  aci.l:  (NHjBd,S03)'^S0, 

Ohlorcyananilid 

Oxaluranilid :  NTIjBd.N/V^^^,, 

Mcthylaniliutunin  :  NHMcHd,NMeaBd 

Ethylunilinamin :  NIIAeHd,NAejBd,  etc. 

Cyananilin:  NII,IM,Cy 

Mclanilin:  (NHJBd.(^'J^^^f^Rd  . 

Bicyanomclimiliu :  (Nni?(l,( \v3)^NII,15d 

Aiiilocyaiiic  aci«I:  H(),NC,^fI^O^ 

Nitraiiilin :  NJL»Bd 

Chloranilin:  NJLnHd 

Bichloranilin :  NHj^fr  11^,1(1, 

Trichloranilin  :  NlI/(',j!JM)(l 

Naphthalidin :  MlJCJlj    Bd) 

Toluidin:  NIkTd 

Xj'Iidin:  NH.Xd    . 

Tumidin:  Nll/M 

Nitromesidin :  NHj(C,,H,.X) 

Cymidin:  NHj(^y 


PAOK 

846 
346 
346 


347 
848 
348 
348 
349 
349 
349 
349 
350 
350 
351 
352 
352 


355 
356 


350 
357 
857 
357 
357 
357 
358 
358 
358 
358 
339 
359 
359 
3G0 
360 
360 
300 
300 
360 
360 
300 
361 
361 
361 
361 
362 
362 
362 
362 
362 
363 
363 
868 
863 


Chinolinr  NH,(C„H,) 
CoDiia:  N1I(2C,ir,) 
Nicalin:  NH,(N'C„1I^      . 

Baui  arlifidallf  produced 

CjBnretMn:  (N,C.,H„rNh. 
Lophin:  (NC„ll,.)SH,     . 
Amarin:  (NC;,>r,,)-N'H, 
Furfnrin:  (KC„H,0.)~NII, 
Uren:  fSC,U.O,)*NI' 
Methyl- -—     "'■"  " 
ElbjI-a 

AmjI-UlHB:     |^;iv,[1.Vr_|x1Il2pi-'jgll 

■    ■"  :  (KC,H,0,)NH,C„n, 


m:  (SC,H,0,)NII_C,H, 
:  fNaH,0,mif,,C,H, 
:  fKC,TI.O,)NH,,C,„H„ 


'•oH.0, 


Melunin:  (Nl[,.N,C,)-N!I, 


iuciaiu  -,    i^,,\',t' 

Meluntn:  (Nil, 
Aiamelm:   (:!nu,ri,i..)    nii, 
AmmeUd:  (4II0.2S.C,)-NH,       . 
Cuffein :  (2C.H_N,C,0.)*Nir,Me.HCT 
Theobromin :  (C,H_N,C,0,)''NII,Mi!,  HCy 
Creatinm;  (NjCJl,0,rSB, 
Tbi0Binn«aiin :  (NC,H,.aj'~NH, 
Sinnamin:  {NC,H,)~HH, 
SinapoUa:  (-VC,,H,0,)-NH, 
ThmlJmr   {Cji^.fm, 

CiT-botliifllJin :  (CsH^,)-NH, 
Organie  ttgilabit  tiua 
AconiUn:  NC„TI,,0:. 
Atropin:  KC^!„0, 
Daturiu,  hjoscyamm 
Codein:  SC„H„0, 
Morphin:  TC-,H_0, 
Tbetudnr  NC,sU,,Oj 
Narcotin:  St*        . 
Narccia:  NCjlI^O,, 
PeeodomoipLm :  NcLir„0| 
Cotarnio:  KC_H,A+>q 
Parcogenin:  K,G„Tll,0„ 
IlnmopinJc  acid:  C„Hi,0,, 
I'apaTerin:  NC„H,,0, 
ChcUdonin:  N,C„H„0, 
Cholerj-thrin;  NC„H„0, 
.Qlaucin  and  glancopicriD 
Kolanin:  NCuH_0„ 
Delphiuin:  Nl'„fl„0, 
Vcratrin:  SU„H„0, 
Sahadillin:  Kf-HJ), 
Jervin:  NX^IO). 
Colcbicin,  cmetin  . 
.    Strjohninr  N^OyH^P, 
Brucin  :  N,rj  [!   l.l, 
Kakothelin':  S,(,,H„0,. 
Cor;dBlin:  N.C, ,H,(> 
Clncbonin:   N,r„lt,,0, 
Qaimn:  Kf.^C.o" 
Chinotin,  thimilin 
Cbiuoidin  . 
Aricin:  NX„H„0, 
PsloBin:  K(^I^,0, 


BerboHo:  NC„lIj.ri, 

Harmalin:  Njr„H   iij 

nnrmin:  NXnil,,!), 

NilrohiirmBliii,  hjdroujanjde  of  barmalia 

Bebeerin:  N'C„Hj„0, 

Piperia:  N,C^!„U|,+2ttq 

Pitoyin,  Pereirin    .... 

HeDinpennin,  cnpsiciii,  etc. 


PkotphoTu*  Bam. 


:  PU,Mg,  PhoB- 


Arienic  Baia. 
KakoJvl:  VA=Xf\\.'. 

Oxiile  uf  kulorljl:  =KaO. 
KiikHvl'i  nrid :  JJO.K'IO, 

ProtosulphulCDrkakudj'l:   K'l.S   . 
fiulphokakwlj-lic^  ariil :  KdS 
Protoohloriile  of  kukudjl :  KJCl  . 
Tercliloritte  of  knhod;) :  KUCI,     . 
Protubromide  of  kn^Mlyl:  Kdlir 
Terbramlde  of  knkoilvl :  KdBr,    . 
Iodide  of  kakodyl:   Kdl   . 
Ftnoride  of  kakwiyl :  KdKl 
Areeni'Uiyl ;  AhAc 

Aiuinoiiilo  uf  iirnciKlliyl :  (AsIIAc)O 
ErytrorMn:  (AsIIA..)Astl,(?) 


Aatimony  Jlai 
SMmil!-sl:  StMp, 

SliUinethj'Uum ;  HlMo.      . 

Oii.lu  of  etlbmctliyliitm :  (StMp,)0 

lii.]ii!c  uf  stibmethvlium  :  (StMe,)! 

Oiluride  of  .-tihiuotlivliiim  :  (SlMc.)Cl 

Stibelbjl;  SlAe,    . 

Oxide  of  xtibotlivl :  (StAc^lO,      . 

Su1|>liid«  uf  Elihctlij] :  (StAF,)S, 

l«U<Ic  of  stilH'tbvl :  (SIAp,)L 

BrcuiMo  of  ><til>ctlivl :  (StAe,)llr, 


t)iid«  of  i-tibvlbj-liiiiii :  (S(Ac^)O 
ludMeof  stibrtliflium;  (StAc,)! 
Stibumfl;  Kt.Vni, 

Bitntuth  Bairt. 
ni«ini«U)l:  BIAPj 


I'ledrp 


I  Bat, 

\l.  OlKiAMC  COMBISATIOSS  OP  A  niOnEIl  ORDER. 


1.   Taaniiw,OT  Tan. 
Catcohtt  tnnnm  :  3H0,I.'   11,0, 
Coffpctiinnin:  :iri(),C,,n,0      . 
Marin  Innmn;  ^IHl.C,. M,ll,     . 
Tfuiiiic  aci.l  (Gull-iiut  tum.in) ;  RIl0,C,,H,O    . 
KiDo(t-hiiin)  tiniiln      .  .  .  . 

Uidica  taniiiD  :  3II0,C„1I,0,a  . 


XXXYlll 


CONTBNTS. 


Prodacts  of  decomposition  of  tannins 
CAt<H;huio  acid :  HO,C,  .HgO^ 
Viridinic  acid :  nO,C,X07 
Morinicacid:  2H0,C.^H.0j 
Rufimoriiiic  acid :  C^^lljO^ 
Quercitronic  acid :  llOjOj^H^Og 
GttUic  acid  ;  2lIO,C,^H.08 
Tanno-melanic  acid :  2H0,Ci^H^0, 
Kufin-gallic  acid :  C,^H-Og 
Ellagicacid;  2HO,Ci^H20, 
Pyrotannic  acids    . 
Pyromorin-tannic  acid :  2HO,C,2H^Og 
Rubinic  acid :  C,jH.O« 
Japonic  acid :  HU,C,«H^04 
Pyrogallic  acid ;  CjJlgOg  . 
Melan-galllc  acid :  HO,C,2HjO, 

2.  Lichen  Acidt, 

a.  Lichen  acids  which  give  orsellinic  acid 

AlpliaorselUc  acid :  HCC.oH^O^    . 
Bctaorsellio  acid  :  IlCCgJftjgOij  . 
Evemic  acid :  H0,Cj„H,5O,^ 
Gyrophanic  acid :  HO,C«Ii,gO,g    . 
Erythricacid:  2H0,C  JiJ>^       . 
Lccanoparic  acid    . 
Products  of  decomposition  of  the  lichen  acids 
Orsellinic  acid :  HO,C,eH808 
Roccellinin:  CjgHgO^ 
RocceUin:  nO,C-4lI„0- 
Pikrocrythrin :  Ce^rfJgO,^ 
Erythroglucin :  C^U^Pa 
Eveminic  acid :  Cyg^IVo^s 
Orcin:  C,Jl80^4-2aq 
Orcern:  NC.JI^Og 
Orchill  and  litmus 

b.  Lichen  acids  vrhich  contain  no 

Usnicacid:  C34H,j,0,^ 
Betaorcin:  C3^H,„0g(?) 
Chr}'sophanic  acid :  IIO,C 


Cetraric  acid :  ^'34H,gOj5 


orsellinic  add 


40"  16^18 


Indigo 

Indigo-blue :  Ip=NC,gH.Oj 
Purimr-sulphuric  acid:  nO,(IgpS03)'*SOj 
Indigo-blue-sulphuric  acid :  IIO,(Ig,S02)''S05 
Indigo-white:  Igll^NC.gHgOa 
Isatin:  IgO2=NC,glL0.    . 
Isatyd:  NC.^HgO^ 
Sulphisatin:  NCjgllgOjSj  . 
Isatcn:  NCjgH^Oj 


Sulphisatcn:  NC,gHgO,S  . 
Chlorisatin  :  NC  Jl^ClO^  . 
Bichlorisatin :  NCjgHjCljO^,  etc. 


Chlorophyl:  NCjgHjO. 

Xanthophyl,  Erythropliyl 

Rubian 

Alizarin:  C3pHgOg-f-4aq 

Purpurin:  CjglljOg 

Garanciu 

Anchusin:  C^JO^ 

Brazilin:  C,eH,JOy 

Carthamin:  Ctfifi^    . 


8.   Coloring  Matters. 


PAQB 

400 
400 
401 
401 
401 
402 
402 
408 
403 
403 
403 
408 
404 
404 
404 
404 


406 
400 
40G 
406 
406 
406 
407 
407 
407 
407 
407 
407 
407 
408 
408 
408 
408 
409 
409 
410 
410 
410 
411 
412 
418 
418 
414 
414 
414 
414 
415 

415 
415 
415 

417 
418 
418 
419 
419 
420 
420 
420 
420 


':  l-*„n,,o, 


Cannine:  CjjH  0,.      . 

Htematoijlin :  C„H„0, 

HnmaUfii:  C„H..O,,  . 

SanUlin:  HO!CuU„U, 

Cveomin 

Eoumlhin:  C.o"jAi  - 

Jhixftnthon :  C,sH^t>, 

mtropurroric  soil' 

Lnleolin 

Orellini  C,,ir,,0, 

aenUsoin  :  C„ll,Oj      . 

Plumbagiti 

ChTysorhADUiin :  C„H,,0, 

IwjthorbomDin ;  ('_,H|,0| 

Jnico-green 

4.  IndifftTtnt  Colorlai  V 
Bitltr  PriaeiplM. 

fhloridiin:  C„n„0,, 

Phluretin:  C,^,0, 

PhloriJteln:  NC„h«0, 

Saticin:  C_¥  ,0,. 

BeUcio:  Ca,H„0„ 

HelioolOin:  C„UuOa 

Siliretin  :  C,.H,0, 

Itntilin:  C_H,,'j, 

Rufin:  C^H.,6,j  . 

Olirin:  C„Hj,Og   . 

CslQcin:  C-H„0,| 

OUril:  C^W,/y,.   . 

H;roiuc  acid 
AUiunantin:  C„H,,0,  ' 
PeDcedoDin:  C,Pl„0, 
Orcsolon:  C,.H.O, 
AbsTDthiiD:  Cj.ll,.0, 
Alotn:  HO,C„ll|,0„ 
Appiin;  C^.n„ 
AcHcidin :  C,,H,0.. 
Amhilrin:  cji,fi^ 
Coeenlin;  C,,H,(I, 
Colnmhin:  C-If-'*!. 
ChinOTio;  HO,<^H„0, 
Umonln:  C„H„0|, 
UKOnin:  C„H^O, 

Stnlonin:  Or,,0, 
Saponin:  CjJh^O,, 
Seoegin:  C„H„0„ 
Sittel  Prvit^>tM. 

Mumit:  C,jlr,,0„ 
Kitromannit ;  (  ..H^X.O. 
OlycyirLiiin :  C„ir,A 
Dulcose:  C„H„0|, 
Oljcerin:  C,H,0, 


1.  Kait-nilTogfaotii  Combmaliom. 
Carbvhydraln. 

OUuIoao:  C,il[,,0,, 
Nitrocaltulose :  cJ],X,0„ 
Cark-Baltttance 


Stnrch  species 

.     489 

Amylum) 

Inulin       y  C,,H.,0         . 

439,  440,  441 

LicheniD  j 

Qam  species  .... 

.     441 

Deitrino               l 

Arabin                   [  C.,H,.0„      . 

441,  442 

Vegetable  glut«D  J 

Sugiir  species 

.    442 

Sf,:r:, }  «..".o,.    . 

442,448 

ss;".-.?;  }<=.»..»»    ■ 

443,444 

iDOsit          .... 

.     444 

rtclin-mbilaiuxi. 

reetise           .... 

.     446 

Pectose           .... 

.    44C 

Pectin:  C„H„0„+8Aq 

.     446 

SeuU'tin  }  '^«"-'^"+«'^''            ■ 

.     446 

Pectosio  wid :  C,,n„0_+ll.Aq 

Pectic  Mid :  C„B„0jy^-P2Aq 
Parfip«tio»ciJ:  i^.ff,,0„+2Aq      . 
Melopectic  acid:  C^J),+2\<i 

.     446 

.    44C 

.     44« 

.     44G 

l'nUm-iuhalan/-a. 

PTOlm.tiombinalwnf  of  Ihtvtgtlablt  kingdom   . 

.     451 

Logumin 

.     461 

Vegetable  gluten 

.     461 

Synaptase 

.     451 

SIjTosin  .... 

.     461 

Vegetable  atbutnen 

.     463 

.     462 

Albumen 

.     462 

Fibrin      .... 

.     462 

Bioijprolein 

.     468 

Trioiyprotein       . 

.     463 

Vitellin    .... 

.     454 

Casein      .... 

-.     454 

Crj-stRlliD 

.     454 

Globulin 

.     455 

Ilnm-tiseues 

■     465 

Fibroin,  chitin     . 

.     456 

Titiua  af<ir.lim/  .,h,e  .u-dthondrm 

.     455 

Glue:   Njl-,,il„0,       . 
Chondrin:    N,<V„(!„0„ 

.     46« 

.     457 

Animal  (otorin^ 'ii'iiiTi 

.     467 

.     467 

H«mapha:in'."   " 

.     467 

.     4.^8 

.     458 

Gall-brown      .             '.            .            . 

.     468 

Gall-jcltow     .... 

.     458 

Vri.   GEXEUAL  PRODUCTS  OF  DECOMPOSITION 

Ulmin-mhitanea  awHiunintubttaneti. 

Ulinlo-Mih:,l.inoc!i     C    Hj,0„         .... 
-i] ■■                ■    ;   :  iyCo„        . 

.     4fiO 

.     460 

.     461 

A'.                                  '\\'K^ 

.     461 

i.'--                          .            '    '■ 

.     4G1 

.     461 

CONSTITUTION  OF  THE  ORGANIC  COMPOUNDS, 

AND 

COMPARISON  WITH  THE  INORGANIC. 


The  organic  compounds  wbich  constitute  the  great  mass  of 
plants  and  animals  differ  from  the  inorganic : — 

1.  In  the  small  number  of  the  elements  in  which  the  former 
consist. 

2.  In  the  complicated  atomic  proportions  in  which  these  few 
elements  in  the  organic  are  found  to  unite ;  and, 

8.  In  the  impossibility  of  producing  organic  matter  direct  from 
its  elements,  since  the  co-operation  of  vitality,  or  of  the  other 
predisposing  forces,  is  necessary  to  its  formation. 

The  essential  elements  which  form  the  great  mass  of  plants  and 
animals  are  carbon,  hydrogen,  nitrogen,  and  oxygen. 
Carbon  is  found  in  all  organic  combinations;  part  Elements  of  the 
united  with  oxygen  or  hydrogen,  part  with  hydrogen  p^^g^  ^™' 
and  oxygen,  or  yet  at  the  same  time  with  nitrogen. 
Several  combinations  contain,  also,  phosphorus  and  sulphur.    Sub- 
stances are  artificially  produced  having  other  metallic  as  well  as 
Don-metallic  elements,  as  the  halogens,'*'  sulphur,  selenium,  tellurium, 
phosphorus,  arsenic,  antimony,  and  bismuth,  which,  in  relation  to 
atomic  proportions  and  other  characteristics,  entirely  agree  with 
the  natural,  and  are,  therefore,  classed  with  organic  compounds. 
Besides,  in  natural  organic  matter  inorganic  salts  often  occur;  in- 
deed, several  of  them  are  indispensable  to  the  growth  and  develop- 
ment of  plants  and  animals.    Yet  most  of  these  inorganic  combina- 
tions suffer  themselves  to  be  withdrawn  from  the  organic  without 
destroying  the  organism,  and  thence  do  not  necessarily  belong  to  the 
peculiar  organic  constitution.    Whilst  in  most  inorganic  compounds 
of  the  first  order  only  1  atom  of  an  element  is  united  with  1, 2, 8, 4,  or 
5  atoms  of  another,  in  the  organic  a  much  greater 
number  occur,  particularly  of  the  carbon  and  hydro-  Atomic  propor- 
ffen  atoms.     Thus,  sulphuric  acid  consists  of  SO3,  org"^?cc^m- 
boracic  acid  of  Bo  O3;  acetic  acid,  on  the  contrary,  pounds. 
«iC4H,03.   In  nitric  acid,  five  atoms  of  oxygen  com- 

*  Halogens  9m  Chlorine,  Bromine,  Iodine,  and  Fluorine. 
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bine  with  one  of  nitrogen,  and  in  salicylic  acid  the  same  number 
of  atoms  of.  oxygen  anite  with  14  atoms  carbon  and  5  atoms 
hydrogen.  Thus,  valerianic  acid  consists  of  Cj^jHgOj,  margaric 
acid  of  C34H33O3.  Alcohol  corresponds  to  the  formula  C^HgO,, 
and  spirit  of  amyl  Cj^H^O,.  Hence  the  difference  between  the 
organic  and  inorganic  compounds  is  not  in  the  diversity  of  the 
elements,  but  in  the  different  manner  of  their  union.  The  multi- 
plicity of  the  inorganic  compounds  is  dependent  upon  the  number 
of  the  elements,  and  that  of  the  organic  upon  the  property,  par- 
ticularly of  Carbon  and  hydrogen,  of  uniting  in  greafly  compli- 
cated proportions.  Oxygen  alone  enters  into  organic  bodies  in 
the  same  atomic  proportions  as  in  the  inorganic;  in  none  of  the 
former  does  it  suffice  for  the  full  oxidation  of  the  carbon  and  hydro- 
gen atoms.    If  the  chemical  formula  gives  only  the  relative  atomic 

proportions  of  the  elements  of  a  compound,  it  is 
Empiric  and  called  empirical;  if  it  express  the  constitution  of  the 
ra  on     ormu-  ^jQjjjpQUQ^  j^  jg  called  rational.     Thus  the  empirical 

formula  for  sulphate  of  potassa  is  KSO^;  the  ra- 
tional, on  the  contrary,  is  KO^SO,.  If  we  compare  with  sulphate 
of  potassa  acetate  of  potassa  KO,G4H303,  a  quantity  of  acetic  acid 
is  given  for  KO,  which,  like  sulphuric  acid,  contains  3  atoms  of 
oxygen,  but  with  these  C4H3  a  complex  atom  of  seven  simple 
atoms  is  combined,  which  in  acetic  acid  corresponds  to  S  in  SO3; 
in  the  same  manner  in  valerianic  acid  with  O3  are  united  C,oHo=19 
dimple  atoms.  If  we  compare  with  the  sulphate  of  potassa  the 
sulphate  of  the  ethyl  C^H^OySO,,  it  is  evident  that  potassa  and 
oxide  of  ethyl  each  contain  one  atom  of  oxygen ;  but  whilst  this 
atom  in  potassa  is  combined  with  one  atom  potassium,  in  the  oxide 
of  ethyl  it  unites  with  CJI^;  therefore  in  all  with  9  simple  atoms 
which  correspond  to  the  1  atom  of  potassium.  Like  potassium, 
this  complexity  of  9  atoms  gives  with  sulphur  the  halogens,  &c., 
the  compounds  corresponding  to  the  oxides.  These  complex  atoms, 
therefore,  behave  in  the  organic  substances  like  the  elements  in 
the  inorganic.  Thus,  C^HjrrrS  and  C4H,=K.  The  rational  for- 
mula for  acetic  acid  is  hence  (C^H,)©,,  for  oxide  of  ethyl  (C^H,)0, 
and  for  acetate  of  ethyl  (C^H^JO,  (0,113)03. 

If  an  atom  of  an  element  unite  with  one,  two,  three,  or  more 
.atoms  of  another,  or  if  it  give  with  different  elements 
Idea  of  a  nidi-  a  series  of  equivalent  compounds,  it  is  thence  called 
radicals™^  ®  the  radical  of  the  different  compounds.  Thus,  nitro- 
gen is  the  radical  in  N0,N0j,N03,N0,,N0,.  In  the 
same  way,  potassium  appears  as  radical  in  K0,KS,KG1,  KBr. 
The  idea  of  a  radical  is  indeed  only  relative,  and  one  and  the  same 
element,  according  as  it  takes  place  in  the  chemical  series,  and 
as  the  elements  with  which  it  is  united  can  enter  as  a  radical  but 
also  appear  as  an  element  in  the  combination  in  which  the  atom 
with  which  it  is  united  plays  the  part  of  a  radical;  thus  in  chloric 
acid  010,  chlorine  is  the  radical,  and  in  chloride  of  sodium  NaCl 
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sodium  is  the  radical.  Potassium  alone  in  its  compounds  takes  the 
part  of  a  radical, /whilst  oxygen  never  appears  as  such.  Thus  all 
metallic  elements  do  not  behave  to  oxygen  as  radicals,  whilst  the 
halogens,  in  their  combinations  with  sulphur,  selenium,  tellurium, 
nitrogen,  phosphorus,  arsenic,  antimony,  carbon,  boron,  and  sili- 
cium,  act  the  part  of  oxygen.  Sulphur,  selenium,  and  tellurium, 
play  the  same  part  in  their  combinations  ^ith  the  succeeding 
elements.  In  a  word,  in  an  inorganic  compound  consisting  of  two 
elements  the  positive  is  generally  the  radical ;  but  since  a  positive 
element  is  negative  towards  a  positive,  and  a  negative  appears 
positive  towards  a  negative,  it  follows  that  the  same  element,  in 
Its  combinations,  according  to  the  substances  with  which  it  is 
united,  can  take  a  twofold  place.  Since  the  radicals  in  the  inor- 
ganic compounds  are  simple  elementary  atoms,  they  are  called 
timple  radieaU. 

n  an  element  as  a  radical  with  other  elements  which  in  chemical 
relation  belong  to  a  group,  give  a  series  of  com- 
binations of  the  same  atomic  number,  these  combi-  Entrance  of 
nations  are  called  corresponding  or  equivalent.  Thus,  elemOTtsTn  the 
P0„PCl3,PBr3,Pl3,  and,  farther,  KO,KS,KCl,KBr,  oompoundB. 
are  corresponding  combinations,  and  appear  as  equi-  si^bstitation. 
▼alent  constituents  in  the  compounds  with  P,  the 
elements  03,Cl3,Br3,l3.     The  same  is  true  for  0,S,Cl,Br,  in  the 
corresponding  compounds  of  potassium.     Thus,  FeO,MnO,CoO, 
KiO,  are  corresponding  compounds,  only  the  radicals  in  these  are 
the  corresponding  elements.     These  corresponding  elements  can 
alternately  enter  into  the  combinations  without  the  character  of 
the  latter  suffering  thereby  an  essential  change.     Thus,  oxy-chlo- 

rophosphoric  acid  P   <  ^V   exhibits  phosphoric  acid  in  which  0, 

is  replaced  by  CI,;  if  we  treat  the. same  with  water  we  obtain 
PO^  and  2HC1.  Thus,  amidd  of  potassium  NH^K  appears  as 
ammonia,  in  which  one  atom  of  hydrogen  is  substituted  by  one 
atom  of  potassium;  if  we  add  water  to  the  above  compound,  we 
obtain  by  decomposition  of  one  atom  of  water  KO  and  NH,. 

According  to  the  elements  which  are  united  with  the  radicals 
in  the  inorganic  compounds,  these  compounds  sepa- 
rate   into    oxygen-^omvoundsj    sulphur-compoundsj  l>i^\on  of  the 
haloid'CompoundSj  oxj/cnlor^ompounda^  oxyhrom-com'  ^^^^  ^^™" 
ptmndsj  oxychlarbromrcompoundsj  and  according  to 
the  degrees  of  union  into  combinations  of  the  firsty  secondy  or 
higher  orden. 

If  from  the  empirical  formula  of  acetic  acid  C4H3O3  we  subtract 
the  oxygen,  there  remains  C4H3;  this  compound  body, 
as  has  already  been  shown,  has  the  same  signification  ^^^^ 
in  acetic  acid  as  phosphorus  in  POj,  or  boron  in  Bo 
O,.    As  boron  forms  compounds  with  chlorine,  bromine,  and  sul- 
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phur,  which  are  eqaivalent  to  boraoic  acid,  so  also  the  complex 
atom  C4H3  unites  with  the  aboye-mentioned  elements  in  the  same 
atomic  proportions  as  with  oxygen.  With  the  same  right  that 
boron,  in  its  combination  with  OsyClsfBr^fS,,  appears  as  a  radical, 
must  also  C^H,  be  considered  as  such  in  (C^Hj)©,;  (C^H3)Cl3;  (C^ 
HjjBrj.  If  we  treat  B0CI3  with  potassa  we  obtain  8KG1  and 
KO,Bo03,  and  if  we  let  potassa  act  upon  (C^HJClj  we  obtain  8K 
CI  and  KO,(C^H3)63.  Since  the  body  C^H3  only  in  its  compounds 
behaves  entirely  like  an  element  playing  the  part  of  a  radical, 
therefore  it  is  called  a  compound  or  organic  radical.  The  organic 
compounds  suffer  themselves  to  be  led  back  to  their  compound 
radicals  as  the  inorganic  to  their  simple  radicals.  These  com- 
pound radicals  behave,  in  chemical  relation,  quite  like  elements; 
in  their  combining  proportions  they  follow  precisely  the  same  laws  in 
accordance  with  which  the  elementary  materials  combine  amongst 
themselves;  they  give  withO,S,Gl,Br,I,etc.,  equivalent  series,  often 
uniting  with  these  substances  in  various  proportions^  and  can  re- 
present, entirely  or  in  part,  chemically  homogeneous  elements  in 
the  compounds.  Thus,  for  example,  the  compound  ^11,(0^11^) 
corresponds  to  amide  of  potassium.  They  exhibit,  for  instance, 
ammonia  in  which  the  third  atom  of  hydrogen  is  substituted  by 
C4H3.  The  chemical  characters  of  these  compounds  accord  with 
those  of  the  inorganic,  and  like  the  latter  they  separate  into  oxj/- 
gen-compounds,  sulphur-compoundSy  haloid-compoundsy  ozychlor- 
compounds,  etc.,  as  well  as  into  combinations  of  the  first,  second, 
and  higher  orders.  In  all  compounds  the  organic  radicals  are  to 
be  viewed  as  a  whole,  and  the  consideration  of  the  individual 
atoms  thereof  is  of  secondary  moment. 

Since  the  elements  which  occur  in  organic  com- 
^^^^  ^  '     pounds  in  plants  and  animals  are  carbon,  nitrogen, 

hydrogen,  and  oxygen,  and  the  latter  never  enters  as  a 
constituent  of  a  radical,  it  follows  that  only  the  first  three  elements, 
part  in  singular,  part  in  binary  and  ternary  union,  can  be  the 
constituents  of  radicals  which  are  the  groundwork  of  natural  or- 
ganic compounds;  all  radicals  which  are  composed  of  the  above- 
named  elements,  are  therefore  called  primary.  But  it  has  been 
already  intimated,  that  artificial  radicals  are  obtained  in  which 
also  other  elements,  and  particularly  the  halogens — nay,  even 
compound  bodies,  as  NO^,  enter  as  constituents.  If  we  treat  PH3 
with  chlorine,  we  obtain  PGI3  and  3HC1;  in  the  same  manner  the 

radical  of  acetic  acid  G4H3,  goes  over  by  the  same 
?al"  treatment  into  G.Gla-     This  complex  atom  behaves 

towards  other  elements  like  G^H, ;  it  combines  with 
03,Cl3,Br3 ;'  if  we  treat  the  compound  (C^Cl3)Gl3  with  potassa,  we 
obtain  3KG1  and  (G4Gl3)03 ;  therefore,  only  the  chlorine  atoms, 
which  do  not  occur  in  the  radical,  are  replaced  by  the  same  num- 
ber of  atoms  of  oxygen.     Hence  it  follows  with  certainty  that 
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chlorine  is  variously  united  in  the  comhination.  As  has  already 
been  remarked,  the  idea  of  a  radical  is  not  absolute ;  in  the  com- 
pound (C4H3)Cl3  the  radical  is  C^H,,  even  as  in  B0O3  horon,  or 
hydrogen  in  HCl;  on  the  contrary,  in  (C^CyOj  chlorine  is  a  con- 
stituent of  the  radical,  and  plays  in  this  connection  the  part  of 
chlorine  in  chloric  acid.  Bromine,  iodine,  sulphur,  etc.,  behave 
in  the  same  manner  as  chlorine.  Since  these  radicals  always  arise 
by  the  decomposition  of  the  primaries,  they  may  be  considered  as 
derived  radicah.  In  the  derived  radical  C4CI3  the  hydrogen  in 
C4H3  is  completely  substituted  by  chlorine,  hence  the  substitution 
is  total.  Very  often,  indeed,  only  a  partial  substitution  of  hydro- 
gen takes  place,  and  then  we  obtain  the  partially  derived  radicals, 
namely,  such  as  contain  chlorine  in  addition  to  carbon  and  hy- 
drogen. Thus,  the  radical  of  valerianic  acid  consists  of  C^oH^; 
this  by  the  action  of  chlorine,  goes  over  into  first  CjoH^Gl,,  and 
then  into  CjoH^Cl^.  That  the  chlorine  atoms  in  these  radicals 
really  enter  as  constituents  is  proved  by  the  fact  that,  by  treatment 
with  potassa,  the  chlorine  cannot  be  absorbed,  as  would  certainly 
be  the  case  if  the  body  Cj^,HyCl,  were  a  compound  of  CjoUy 
with  CI3 — in  that  case  we  must  obtain  (C|oH7)02,  but  that  does  not 
occur. 

Such  partial  substitutions  almost  always  occur  when  the  pri- 
mary radical  consists  of  a  great  number  of  carbon  and  hydrogen 
atoms.  All  derived  radicals,  equally,  if  the  substitution  be  par- 
tial or  total,  give  the  same  compounds  as  the  primaries  out  of 
which  they  arise,  only  the  derived  have  a  more  negative  character 
than  the  primary,  in  proportion  as  the  replacement  of  H  by 
01,Br,I  is  the  more  complete.  All  primary  radicals,  and  the 
thence  arising  derived  radicals,  like  thosi  of  the  corresponding 
compounds,  form  as  it  were  a  natural  family. 

Like  the  elements  in  the  inorganic  compounds,  the  organic  ra- 
dicals obtain  fixed  names  and  symbols.     The  names 
of  the  primary  radicals  are  formed  quite  arbitrarily,  ^*°lf',"^p., 

!•  .»!•  i»  i«  ••ax*  SyiiiDOlS  01  u)6 

according  to  their  occurrence,  formation,  constitution,  compound radi- 
or  any  distinguished  property.     Thus,  the  radical  of  ca!s. 
acetic  acid  C^H,  is  called  acetyls*  Ac,  and  that  of 
oxide  of  ethyl  C^H,  ethyls  Ae;  the  rational  formula  of  acetic  acid 
is  thence  AcOj,  that  of  oxide  of  ethyl  AeO,  and  the  acetate  of 
oxide  of  ethyl  AeO,Ac03=KO,S03. 

Thus  is  Methyl  «  C,  H3  »  Me  Radical  of  wood-spirit. 

**  Ethyl    «  C,  H,  «  Ae  "  "  alcohol. 

"  Amyl    =  C,oHii  n  Am  *'  **  amyl  spirit. 

"     "  Acetyl  -  C4  H3  a  Ac  "  "  acetic  acid. 

"     "  Butyryl  «  C,  H^  «  Bu  "  "  butyric  acid. 

"     "  Valeryl  —  CjoH^  =»  Va  "  "  valerianic  acid. 

"     "  Benzoyl  =■  C,oU,  «  Bz  "  "  benzoic  acid. 
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In  naming  the  derived  radicals,  the  name  of  the  primary  whence 
they  are  formed  is  retained,  and  the  name  of  the  element  which 
substitates  the  hydrogen  is  prefixed.  Thas  chloracetyl  (C^Gl,) 
corresponds  to  acetyl  (C^Hj),  chloracetic  acid  (04013)03  to  acetic 
acid  (C^H,)©,,  and  chloride  of  chloracetyl  (040)3)013  to  chloride 
of  acetyl  (04113)013.  The  symbol  for  chloracetyl  maybe  ^Ac; 
hence  the  rational  formula  for  chloride  of  acetyl  is  ACOI3,  that  for 
chloride  of  chloracetyl  ^AcOl3,  and  that  for  bromide  of  chlora- 
cetyl ^AcBr3 ;  generally,  the  rational  elementary  formula  is  given 
in  that  of  the  derived  radicals.  If  the  replacement  of  hydrogen 
by  the  halogens  be  only  partial,  then  will  the  number  of  atoms 
which  take  the  place  of  the  hydrogen  be  given  by  the  Greek"*"  nu- 
merals ;  thus  bichlorvalerian  acid  denotes  valerianic  acid,  in  which 
2  atoms  of  hydrogen  are  substituted  by  2  atoms  of  chlorine; 
in  the  tetrachlorvaleric  acid,  H4  are  substituted  by  OI4. 

.  According  to  the  number  of  elements  whence  the 

ra^cX.*^      ®  primary  radicals  arise,  these  radicals  separate  into 

a.  Oarbyls,  or  radicals,  which  consist  of  many  in- 
dividual atoms  of  carbon;  the  radicals  of  this  group  termi- 
nate in  yly  as  Oxotyls=»0,«aOx. 

b.  Hydrocarbyls ;  they  consist  of  carbon  and  hydrogen,  and  also 

terminate  in  t/I,  as  Acetyls  04113= Ac.     Ethyl=s04H^= 
Ae;  Benzoyl  «=Ci4H,=Bz. 

c.  Azocarbyls;  or  radicals  consisting  of  nitrogen  and  carbon; 

they  terminate  in  anf,  e.  g.  parabansaNjOgssPr. 

d.  Hydroazocarbyls ;   radicals  consisting  of  nitrogen,  carbon, 

and  hydrogen;  they  terminate  in  ew,  a8wre7i=NCjHs=Ur. 

The  greatly  predominating  class  of  organic  compounds  belong 
to  the  Hydrocarbyls. 

The  derived  radicals  all  terminate  in  yly  and  according  as  a  com- 
plete or  partial  substitution  of  hydrogen  by  the  halogens  has  taken 
place,  they  may  be  classed  into  OhlorcarbyU^  BromocarlyU^  lodo- 
carbylSj  ChlorhydrocarbyU^  &c.  &c. 

^^  .  According  to  the  above,  the  organic  radicals  are, 

B^Secu?es.         *^  ^^  were,  the  elements  of  the  organic  compounds ; 

we  can  hence  consider  them  as  compound  elements 
with  the  same  reason  that  we  speak  of  compound  atoms.  Better, 
indeed,  might  be  the  appellation  ^'organic  molecule,"  under  which 

*  As  no  author  nniformlj  follows  a  rule  in  the  nse  of  numerical  prefixes,  the 
translator  has  not  thought  it  expedient  to  change  the  terms  bi,  trij  etc,  originally 
used  in  this  work.  Yet  would  it  not  be  a  great  aid  to  science  if  chemical  techni- 
calities could  be  regarded  as  belonging  to  a  universal  language,  and  chemists  were 
inyariably  to  employ  dtu^  tri,  tetra,  pentOy  hexa^  etc.,  in  reference  to  metals  in  primary 
compounds:  and  to  bases  and  passive  elements  in  secondary  and  higher  combinations, 
applying  bi,  tar,  quad,  quin,  sex,  etc.,  to  non-metallic  substances,  acida,  and  active  ele- 
ments ?— D.  B. 

t  Doubtless  an  will  be  employed  in  English  as  the  termination  of  all  new  radicals 
consisting  of  nitrogen  and  carbon ;  cyanogen,  now  an  exception,  may  hereafter  be 
written  ci/an,  as  in  German. 
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is  to  be  understood  a  complex  atom,  often  homogeneous  as  well  as 
heterogeneous,  which  in  its  combinations  assumes  the  part  of  a 
simple  element,  and  this  complex  atom,  in  the  combinations  which 
it  forms,  is  to  be  viewed  as  an  indivisible  whole.     The  organic 
molecules  represent  simple  organic  radicals,  but  if  two  or  more 
simple  molecules  enter  together  in  such  a  manner  that  only  one  of 
them  determines  the  combining  capacity  of  the  compound  mole- 
cules, the  other,  on  the  contrary,  accompanying  it  in  all  its  com- 
binations, but  behaving  itself  in  the  same  entirely  in-  p  . 
different,  then  are  formed  paired  radicaU^  in  which  ,^[^ais. 
an  active  and  a  passive  molecule  are  discerned;  the 
active  determines  the  combining  capacity,  the  passive  takes  no 
part  therein,  and  is  called  the  Pairling.     This  passive  molecule, 
in  the  exhibition  of  the  formula  is  inclosed  in  brackets,  and  con- 
nected to  the  active  molecule  by  a  hyphen  e.  g.  (C4H3PC3H  exhi- 
bits a  radical  which  consists  of  the  passive  G^H,  and  the  active 
C^H.     Even  organic  compounds  of  a  higher  order  can  assume  the 
part  of  pairlings ;  thus  the  simple  molecule  methyl  bxC^H,  unites 
with  SO,  to  form  C^Hj^SO,  and  this  compound  unites  with  SO3 
to  form  a  paired  acid«i(C,H3,SO,)'"S03.     If  two  simple  organic 
molecules  or  radicals  so  unite  that  each  retains  its 
combining  capacity,  double  radicals  are  thus  formed;  j^ci^ 
thus  the  radical  of  succinic  acid  is  a  double  radicals 
C^Hj,  C,H;  if  it  combine  with  oxygen  we  obtain  (CaH3)03'^(C,H)0, 
a^CgH^O^;  succinic  acid  saturates  two  atoms  base ;  it  is  a  real 
double  acid. 

If  organic  compounds,  endowed  with  various  pro-  ig^jj^erio  po- 
perties,  have,  in  absolute  as  well  as  relative  connec-  lymeric,  and 
tion,  a  corresponding  elementary  constitution,  then  metameric  ra. 
are  they  called  isomeric.  Isomeric  molecules  are,  dicaisand com- 
therefore,  such  as  are  constituted  alike,  uniting  in 
the  same  atomic  proportions  with  other  bodies,  but  yet  producing 
different  compounds.  In  these  isomeric  radicals  it  is  granted, 
however,  that  the  individual  atoms  which  form  the  compound  mole- 
cule have  united  with  each  other  in  various  ways;  the  difference 
in  the  properties  of  the  radicals  is  hence  dependent  upon  the  dif- 
ferent grouping  of  the  atoms ;  therefore,  in  the  exact  sense,  no 
isomeric  radicals  exist.  Thus  the  composition  of  benzoic  acid 
(0,411^)03  is  entirely  the  same  in  elementary  relation  as  that  of 
salicylous  acid,  but  the  latter,  in  a  potassa  solution  exposed  to  the 
air,  decomposes  into  acetic  and  melanic  acid ;  hence  salicylous  acid 
contains  a  paired  radicals (04112)^0^0113,  whilst  the  radical  of  ben- 
zoic acid  is  0]4Hf.  In  many  cases,  only  the  absolute  proportions 
of  the  elements  in  the  organic  molecules  are  the  same,  whilst  the 
relative  differ;  such  radicals  are  called  polymeric j  but  the  po- 
lymeric are  also  often  founded  upon  a  different  union  of  the  atoms. 
The  polymeric  result  from  the  different  atomic  weights  when  the 
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radicals  hare  the  capacity  to  form  combinations  ynth  other  bodies, 
and  from  the  diflerent  specific  gravity  of  their  gases  when  they  go 
over,  in  a  higher  temperature,  into  the  gaseous  state  without  de- 
composition. Thus,  turpentine  oil  Cj^H,  and  colophen  C^H]^  are 
polymeric  bodies;  the  specific  gravity  of  colophen  gas  is  twice  that 
of  turpentine  oil.  If  in  different  combinations  of  a  higher  order, 
the  absolute  and  the  relative  number  of  individual  elementary 
atoms  are  the  same,  but  their  proximate  constituents  different, 
then  the  combinations  are  metameric.  Thus,  hydrated  acetic  acid 
110,(04113)03=  C^H^O^  is  metameric  with  formate  of  methyl 
(C3H3)0,  (0,H)03=C,H40/,  acetate  of  methyl  (0,H3)0,(0^H3) 
Oa^OflHgO^  is  metameric  with  formate  of  ethyl  (C4H,)0,(C,H) 
O^^Cfflfi^  and  with  hydrate  of  metacetic  acid  H0,(CaH,)03= 

C,H,0,. 

According  to  the  present  state  of  organic  chemistry,  it  may  be 
received  as  certain,  that  the  different  properties  of  most  of  the 
compounds  considered  as  isomeric,  originate  from  various  prox- 
imate constituents,  and  are  therefore  metameric.     It 
J^J^^'^^^*^®  is  the  task  of  organic  chemistry,  whether  the  organic 

compounds  occur  already  formed  in  plants  and  ani- 
mals, or  are  obtained  artificially,  to  trace  back  their  primary,  de- 
rived, and  paired  radicals,  and  to  investigate  the  conditions  under 
which  they  form  and  are  able  to  be  united  in  higher  combinations. 
Chemistry  of  organic  combinations  and  chemistry  of  organic  radi- 
cals have  thence  the  same  meaning.  Only  a  few  organic  radicals 
have  as  yet  been  obtained  isolated;  by  reason  of  their  compound 
nature  they  mostly  separate  by  the  attempt  to  withdraw  them 

from  their  combinations  into  new  radicals  and  combi- 
I^^T  *^^  ^^  nations  generally  less  complex.     By  the  use  of  more 

suitable  means  of  reduction  and  electrical  influence, 
chemists  have  lately  succeeded  in  isolating  those  radicals  most 
important,  and  whose  bearing  is  most  direct  upon  the  theories  of 
organic  chemistry,  thus  establishing  the  fact  of  their  existence 
beyond  a  doubt. 

Against  the  theories  of  the  organic  radicals  as  gene- 
affinUy  between  ""^^'j  explained  (whose  confirmation  will  hereafter  be 
the  elements  of  given),  it  has  been  objected  that  organic  radicals  con- 
organic  radi-  sisting  of  carbon  and  hydrogen  cannot  possibly  com- 
pomids*^  ^^™'     bine  as  a  whole  with  oxygen,  because,  as  is  known, 

the  affinity  of  oxygen  for  carbon,  as  well  as  for  hy- 
drogen, is  so  considerably  greater  than  that  between  the  elements 
of  the  received  radicals.  The  doctrine  of  the  difference  in  the 
strength  of  the  affinity  of  the  elements  is  supported  by  many  facts, 
and  it  is  probable  that  it  stands  in  intimate  connection  with  the 
atomic  weights  of  the  elements  belonging  to  a  group;  thus  the 
atomic  weights  of  potassium,  sodium,  lithium,  barium,  strontium, 
and  calcium  are  proportionate  to  their  strength  of  affinity.     We 
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obserye  the  same  on  the  negative  side  between  chlorine,  bromine, 
and  iodine,  or  salphnr,  selenium,  and  tellurium,  only  with  this  dif- 
ference, that  in  the  positive  series  the  greatest  atomic  weight  cor- 
responds to  the  most  positive  character ;  in  the  negative,  on  the 
contrary,  the  least  atomic  weight  coincides  with  the  strongest 
negative  relations.  Thus,  elements  of  the  same  chemical  affinity, 
as  iron,  chromium,  manganese,  cobalt,  and  nickel,  have  atomic 
weights  included  in  narrow  limits. 

These  different  relations  of  affinity  may  be  dis-  p  .  . .      ^ 
tinctly  observed  if  we  bring  together  one  element  ^i"^^^® 
with  a  few  others  of  the  same  group,  either  negative 
or  positive.     But  few  elements  combine  at  the  ordinary  tempera- 
ture; in  the  greater  number,  the  affinity  must  be  first  increased  by 
heat.     If  we  bring  1  atom  of  potassium  into  a  mixture  of  1 
atom  of  ehlorine  and  6  atoms  oxygen  gas,  there  is  formed  phlo* 
ride  of  potassium,  and  all  the  oxygen  remains  behind ;  hence,  the 
potassium  possesses  a  greater  affinity  for  chlorine  than  for  oxy- 
gen.    This  proportion  of  affinity  of  the  elements  towards  each 
other,  which,  indeed,  by  various  conditions,  as  by  cohesion,  inclina- 
tion to  the  gasiform  state,  etc.,  suffers  distinct  modifications,  can 
be  viewed  under  Primitive  Affinity, 

Although  the  affinity  of  potassium  for  oxygen  is  Qrinnai  affini- 
weaker  than  for  chlorine ;  and,  moreover,  the  combi-  ty  modified  by 
nations  of  chlorine  with  oxygen  result  only  in  an  in-  the  chemical 
direct  way,  yet>  thus  can  potassa  unite  with  chloric  ^^^q^^^^^® 
acid  to  form  a  salt,  K0,C10,.  In  accordance  with 
primitive  affinity,  chloride  of  potassium  must  immediately  be 
formed  under  separation  of  oxygen.  Thus,  nitrous  acid  combines 
with  ammonia,  although  the  primitive  affinity  of  oxygen  for  hydro- 
gen is  considerably  greater  than  that  of  nkrogen  for  oxygen  and 
for  hydrogen.  The  cause  of  the  combining  property  of  the  above- 
mentioned  bodies  lies  in  the  opposite  chemical  character  of  potassa 
and  chloric  acid,  as  well  as  in  that  of  ammonia  and  nitrous  acid. 
These  chemical  relations  act  in  opposition  to  the  original  affinities; 
this  is  the  reason  why  hyperchloric  acid  is  more  stable  than  chlo- 
ric acid.  If  we  bring  chlorine  into  an  aqueous  solution  of  potassa, 
we  obtain  chloride  of  potassium  and  chlorate  of  potassa.  In  the 
formation  of  the  latter,  the  basic  character  of  potassa  is  the  cause 
of  the  union  of  chlorine  with  oxygen ;  but  if  we  heat  the  chlorate 
of  potassa,  the  original  affinity  of  chlorine  for  potassium  will  be 
increased  by  the  heat ;  it  will  now  overpower  the  chemical  charac- 
ters, and  we  obtain  by  evolution  of  oxygen  gas  chloride  of  potas- 
sium; upon  the  same  grounds  the  nitrate  of  ammonia  decomposes 
by  heat  into  water  and  nitrogen  gas.  All  inorganic  combinations 
in  which  the  elements  are  not  united  with  each  other  according  to 
their  primitive  proportions  of  affinity,  but  by  the  opposite  chemical 
characters  of  the  proximate  constituents,  are  decomposed  if  in  any 
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way  the  original  affinity  attain  to  a  certain  degree  of  tension ;  each 
combination  carries  thus  within  itself  the  germ  of  decomposition. 
In  all  combinations  whose  organic  radicals  consist  of  carbon,  and 
hydrogen  with  oxygen,  chlorine,  and  bromine,  the  elements  are  not 
combined  according  to  their  original  affinities.  Formic  acid  con- 
sists of  G3H+O3.  In  accordance  with  the  above-named  affinity 
the  same  mast  consist  of  Gfi^+  HO.  But  the  radical  G^H  behaves 
to  oxygen  as  ammonia  to  nitrous  acid ;  it  is  decidedly  in  compari-* 
son  to  oxygen  chemically  positive;  and  this  opposite  chemical  cha- 
rabter  limits  the  combination.  But  if  we  treat  formic  acid  with 
sulphuric  acid,  which  is  known  to  have  a  great  affinity  for  water, 
and  therefore  acts  in  the  same  manner  as  heat,  it  thus  separates 
into  water  and  oxide  of  carbon.  .  All  organic  combinations  with 
0,GI,Br,  etc.,  are  decomposed  so  soon  as  their  original  affinity, 
whether  it  be  by  warmth  or  other  influences,  is  so  increased  that 
it  triumphs  over  the  chemical  characters  of  the  proximate  consti- 
tuents. 

FORMATION  OF  ORGANIC  COMBINATIONS. 

Most  of  the  inorganic  combinations  can  be  produced  directly 
from  their  elements;  and  analytical  action  can  again  reduce  them 
into  their  proximate  and  their  remote  constituents.  In  the  same 
manner  the  organic  cannot  be  obtained.  The  formation  of  the 
latter  results 

a.  By  decomposition  of  inorganic  Compounds, 

1.  By  the  vitality  6(  plants  under  the  co-operation  of  light. 

2.  Without  the  co-operation  of  vitality. 

b.  By  decomposition  arising  out  of  organic  Compounds  by  means 

of  manifold  influences. 

The  inorganic  materials  for  the  formation  of  or- 
oi^tc  com-  ganic  compounds  under  the  influence  of  the  vitality 
pounds  under  of  plants,  are  carbonic  acid,  water,  and  ammonia, 
^e  influence  of  ^g  ig  known,  the  lowor  plants,  as  the  fungi,  consist  of 
plants  *  ^^  ^      single  cells,  each  of  which  represents  the  plant  itself; 

by  the  union  of  these  cells  the  cellular  tissue  of  the 
higher  plants  is  formed.  These  cells  are  the  most  important  organs 
of  plants;  in  them,  under  the  acUon  of  the  sunlight,  and  particu- 
larly of  the  yellow  and  green  rays,  the  formation  of  the  organic 
compounds  takes  place.  The  green  parts  of  plants,  particularly 
the  leaves,  possess  the  power  of  decomposing  water  and  the  car- 
bonic acid  of  the  air;  consequently  overcoming  the  original  affini- 
ties by  which  the  elements  in  these  combinations  are  united,  and 
of  uniting  the  carbon  of  carbonic  acid  with  the  hydrogen  of  water 
to  form  organic  radicals  or  molecules,  which  either  combine  with 
each  other,  or  unite  with  one  part  of  the  oxygen  withdrawn  from 
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carbonic  acid  and  water,  whilst  the  other  part  escapes  into  the 
atmosphere.  In  most  cases,  the  volumes  of  oxygen  gas  set  free 
are  equal  to  the  volumes  of  carbonic  acid  absorbed  by  the  plants; 
and  if  this,  in  the  formation  of  certain  organic  compounds,  is  not 
the  case,  yet  the  result  in  the  entire  vegetable  kingdom  will  agree 
with  the  above.  Plants  prevent  the  accumulation  of  carbonic  acid 
in  the  air,  and  mainly  cause  the  atmosphere  to  remain  the  same. 
It  is  true,  the  leaves  absorb  oxygen  during  the  night,  and  evolve 
carbonic  acid;  yet  the  parts  of  plants  not  green  receive  oxygen  by 
day  and  night,  and  thence  give  forth  carbonic  acid.  But  the 
quantity  of  oxygen  gas  which  the  plants  use  in  the  formation  of 
carbonic  acid,  is  much  less  than  that  which  the  green  parts  of  the 
same  emit  by  day.  If  the  constituents  of  ammonia,  which  by  con- 
tinual decomposition  of  animal  matter  arises  in* great  quantities, 
take  part  at  once  in  the  formation  of  organic  compounds,  so  arise 
nitrogenous  organic  radicals.  A  part  of  the  material  which  is 
necessary  to  the  existence  and  growth  of  plants,  they  also  obtain 
from  the  residue  of  organic  matter  already  attacked  by  decompo- 
sition, without  previous  formation  of  carbonic  acid  and  ammonia.* 
The  compounds  which  are  formed  in  plants  suffer  during  the  growth 
of  the  latter  continual  changes,  as  well  in  physical  as  in  chemical 
relation.  The  ascertaining  of  the  conditions  under  which  the  form- 
ation of  organic  matters  in  plants  occurs,  as  well  as  the  changes 
in  the  same  which  they  continually  undergo,  is  the  object  of  the 
physiology  of  plants,  and  this  is  the  basis  of  rational  agriculture. 
Without  the  influence  of  the  vitality  of  plants,  as  „ 

.,/.  .  J  tjj      Formation  of 

yet,  only  a  few  organic  compounds  can  be  produced ;  organic  com- 
and  it  was  believed,  until  recently,  that  organic  bodies  pounds  fVom 
could   only  be  formed  through  the  inherent  vital  inorgamc  mat- 
powers  of  plants.     This  view  is  completely  refuted  by  operotion^o/^ 
the  new  researches  in  the  province  of  organic  chem-  the  vitality  of 
istry,  since  chemists  have  succeeded  in  producing,  P^*?**:  , , 
artificially,   complete    organic   combination  out   of  ^'"^  ^^™- 
inorganic  matter,  and   precisely  such   as   occur  in 

*  Each  plant,  after  complete  burning,  leaves  behind  a  certain  quantity  of  matter 
A8  ashes.  The  material  of  these  compounds  originates  in  the  soil  from  which  the 
same  grow.  In  what  way  the  inorganic  matters  are  united  to  the  organic  is  not  yet 
ascertained;  and  even  the  almost  endless  number  of  ash-analyses  have  thereupon 
given  as  yet  no  information.  A  part  of  these  compounds  occur  without  doubt  in 
plants,  in  the  form  in  which  they  are  contained  in  Uie  ash ;  others  are  first  formed 
by  the  process  of  burning.  If  we  char  plants  or  parts  of  the  same  in  confined  air, 
and  treat  the  remaining  charcoal  with  water  and  then  with  hydrochloric  acid,  we  can 
withdraw  Arom  the  charcoal  only  a  part  of  the  salts  dissolved  therein.  The  residue 
we  first  obtain  when  the  coal  by  the  entrance  of  the  air  is  fully  burnt.  Hence  is 
the  hypothesis  advanced  that  a  part  of  the  salts  which  occur  in  the  ashes  do  not 
occur  as  such  in  plants,  since  their  elements  immediately  are  united  with  carbon, 
hjrdrogcn,  and  nitrogen,  to  form  organic  compounds.  By  charring,  these  elements, 
as  such,  must  unite  again  with  the  remaining  carbon,  and  be  first  fully  oxidized  by 
complete  combustion.  That  the  water  does  not  extract  all  the  salts  from  the  coal  is 
BulBoiently  explained  by  the  known  property  of  the  charcoiQ  to  withdraw  the  salts 
from  a  watery  solution. 
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plants  and  animals.  Thus,  if  sulpho-carbonic  acid  CS,  and  chlo- 
rine be  led  through  a  glowing  porcelain  tube,  chloride  of  sulphur 
arises,  and  also  a  combination  which  consists  of  C2Cl4s(C2Cl)Cl3. 
If  this  compound  be  again  led  through  a  glowing  tube,  it  decom- 
poses into  chlorine  and  C^Clg^C 0^013)03.  If  we  treat  these 
bodies  with  potassa,  we  obtain  3  atoms  chloride  of  potassium, 
and  (€4013)03,  or  chloracetic  acid;  and  if  we  let  6  atoms  po- 
tassium, and  3  atoms  HO  act  upon  this,  we  obtain  3  atoms 
chloride  potassium,  3  atoms  KO,  and  1  atom  acetic  acidoi 
(0^113)03.  By  the  action  of  chlorine  upon  sulpho-carbonic  acid, 
under  water,  we  obtain  a  volatile  crystalline  body  which  may  be 
considered  as  consisting  of  G2Cl4,2S02.  If  this  compound  be  over- 
flowed with  a  solution  of  potassa,  we  obtain  a  potassa  salt  of  an 
acid  which  cousins  of  0,013,8305,  and  if  this  be  exposed  to  the 
current  of  a  two-paired  zinc  and  coal  battery,  by  the  presence 
of  water,  the  chlorine  is  gradually  replaced  by  hydrogen,  and 
thus  compounds  are  formed  which  consist  of  C2HCl2,S,05,C,H,Cl, 
8,0,  and  03113,8305.  The  substance  C3H3  is  methyl,  which  occurs  in 
combination  with  oxygen  in  the  oil  of  th^  Qaultheria  procumbena^ 
If,  over  a  mixture  of  carbon  and  carbonate  of  potassa,  heated  to 
redness,  we  lead  nitrogen  gas,  we  obtain  cyanide  of  potassium  K, 
NO3;  cyanogen  with  hydrogen  gives  hydrocyanic  acid;  hydrocy- 
anic acid  and  water,  by  alternate  decomposition,  form  formic  acid 
and  ammonia.  Heated  potassium,  with  oxide  of  carbon,  gives  a 
compound  which,  by  being  dissolved  in  water,  forms  rhodizonate 
of  potassa,  and  which  then  again  separates  into  carbonate  and 
croconate  of  potassa.  Many  similar  formations  of  organic  com- 
pounds out  of  inorganic  material  are  known. 
_  ^.  ^  As  has  been  repeatedly  shown,  the  individual  ele- 
organic  com-  ments  m  the  organic  compounds  are  not  united  with 
pounds  by  de-  each  Other  in  accordance  with  their  original  affini- 
composition  of  ties,  and  the  combinations  owe  their  greater  or  less 
ing^organirbo-  Permanency  to  the  greater  or  less  chemical  oppo- 
dies.  sition  which  the  organic  radicals  present  to  the  ma- 

terials combined  with  them.  If  this  opposition  be 
considerable,  that  is,  if  the  affinity  of  the  radical  to  the  materials 
combined  with  it  is  slight,  and  compounds  of  distinguished  che- 
mical character  may  arise  by  the  transposition  of  the  individual 
atoms  of  the  radical,  then  a  great  tendency  to  decomposition  is 
present,  and  inconsiderable  outward  circumstances  are  sufficient 
to  cause  it.  This  inclination  to  the  formation  of  compounds 
with  marked  characters  often  overpowers  the  greatest  affinities,  as 
is  the  case  in  the  forming  of  organic  combinations  from  carbonic 
acid  and  water  by  the  vital  functions  of  plants. 

If  the  individual  atoms  of  compound  molecules  unite  in  other 
proportions  to  form  new  radicals  and  combinations,  in  which  the 
individual  components  present  mutually  a  greater  chemical  opposi- 
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tion,  then  the  formation  of  these  radicals  and  com-  Formation  of 

pounds  results  from  transpoiition.    If  in  the  new  p^l^sby™' 

compounds  twice  the  number  of  elementary  atoms  transposition  of 

occur  as  in  the  original,  polymeric  or  metameric  elements. 

bodies  are  formed  with  them.    Thus  aldehyd  C^H^O, 

changes  into  metaldehyd  Cj^H^Oq,  bitter  almond  oil  Cj^H^O,  into 

benzoin  G^H^^O^.   But  when  the  original  affinities  of  the  elements 

overpower  the  chemical  characters  of  the  compounds,  decomposition 

commences  by  the  separation  of  inorganic  matter.     The  same  is 

complete  if  all  the  individual  atoms  of  the  compound 

radicals  are  led  over  into  inorsanio  combinations.  Formation  of 

•Tk      1  >  •       1  •  •  .  0  •         onranio  oom- 

By  this  entire  decomposition  every  trace  of  organiza-  pounds  by  the 
tion  is  destroyed.     On  the  other  hand,  if  the  decom-  incr^ise  of  the 
position  be  only  partial,  if  only  individual  atoms  leave  ^JJ^^Tt  *®i' 
the  organic  radicals,  then  at  once  the  formation  of  m^ta.    ^  ^  ^ 
new  radicals  and  compounds  of  the  same  takes  place. 
Thus  from  ethyl  C^H^  by  loss  of  H,,  acetyl  C^H,  arises ;  if  from 
acetyl  C,  departs  we  obtain  methyl  C^H, ;  again,  if  methyl  lose 
Hj  it  goes  over  into  formyl  C,H. 

The  number  of  new  compounds  which  may  arise  by  partial 
decomposition  is  proportionate  to  the  number  of  single  atoms  of 
which  the  organic  radical  consists,  and  the  grade  of  the  order  to 
which  the  compound  belongs.  Substances  which  consist  only  of 
carbon  and  hydrogen  are  generally  unchangeable ;  but  if  oxygen 
be  united  to  hydrocarbyls  and  their  original  affinity  for  the  ele- 
ments of  the  radical  be  called  out'^by  any  means,  then  will  this 
cause  the  decomposition  by  forming  carbonic  acid  or  water,  or  both 
together.  In  all  organic  compounds  containing  oxygen,  the  atoms 
of  carbon  and  hydrogen  in  the  radical  preponderate  over  the  atoms 
of  oxygen ;  hence,  also,  by  granting  that  the  oxygen  atoms,  com- 
bined with  the  radicals,  instantaneously  receive  as  many  individual 
atoms  of  carbon  and  hydrogen  as  are  necessary  to  the  formation 
of  carbonic  acid  or  carbonic  acid  and  water,  there  must  at  once 
follow  a  separation  of  carbon  or  hydrocarbon.  An  instantaneous 
withdrawal  of  all  the  oxygen  atoms  never  takes  place,  for  in  pro- 
portion as  single  atoms  of  carbon  and  hydrogen  are  absorbed  new 
radicals  arise  which  possess  affinity  for  the  yet  present  oxygen, 
which  by  the  original  affinity  of  the  latter  must  be  again  overcome. 
In  combinations  of  a  higher  order  the  decomposibility  is  mainly 
dependent  upon  the  opposite  chemical  properties  of  the  proximate 
constituents ;  the  stronger  these  properties  appear  the  firmer  are 
their  combinations ;  but  the  less  their  mutual  attraction  is,  the  more 
complex  these  combinations  are,  the  more  do  the  single  atoms  seek 
(mainly  through  separation  of  carbonic  acid  and  water,  and  in  the 
nitrogenous  of  ammonia  also^  to  unite,  forming  firmer  and  less 
complex  compounds.  To  this  class  of  substances  the  common 
constituents  of  the  vegetable  kingdom  directly  belong,  and  particu- 
larly those  of  the  animal  organization. 
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In  the  compounds  containing  chlorine,  the  original  affinity  of- 
chlorine  for  the  hydrogen  of  the  radicals  conies  first  nnder  con- 
sideration. Chlorine  decomposes  the  organic  molecule  by  forming 
hydrochloric  acid.  Thas  are  known  proportions  of  affinity  to  be 
considered  in  the  remaining  compounds  of  inorganic  chemistry. 

Conditions  nn-  ^^  ^^^J  *  ^^^  cases  does  decomposition  commence 
der  which  de-  when  the  organic  compoands  are  found  in  a  chemically 
compoflition  oc-  pure  State ;  if  it  occur,  outward  influences  are  neces- 
*^'^"*  sary;  in  the  decomposition,  either  only  the  elements 

which  occur  in  the  compound  take  part,  or  it  takes  place  by  the 
action  of  materials  which,  brought  in  contact  with  the  organic 
compounds  by  their  affinity  for  the  constituents  of  the  radicals, 
.  cause  the  decomposition  of  these  latter,  forming  new 
wSSiout ^^e  CO-  combinations;  in  so  doing,  the  active  body  either 
operation  of  does  not  enter  into  the  new  compounds,  or  it  occa- 
chemicaiiy  act-  gjons,  by  Substitution,  mainly,  the  production  of  derived 
ing  matter.  radtcaU.  The  decomposition  of  organic  compoands 
without  the  influence  of  chemically  reacting  bodies  follows : — 

a,  by  electrical  influence, 

(,  by  the  influence  of  heat, 

Cj  by  fermentation  and  putrefaction, 

df  by  the  vital  functions  of  the  animal  organism. 

If  in  decomposition,  chemically  acting  matter,  as  oxygen,  takes 
part  simultaneously,  the  number  of  the  new  compounds  will  be 
thus  increased,  and  often  the  decomposition  terminates  in  a  com- 
plete destruction  of  the  organic  constitution.  As  chemically  re- 
acting bodies  are  to  be  pointed  out  besides  oxygen,  the  halogens, 
and  sulphur,  strong  inorganic  acids  and  bases,  ammonia,  the 
strongly  positive  metals,  etc. 

Since  the  organic  compounds  are  not  able  to  obtain  their  elements 
by  direct  union,  it  is  mainly  by  the  results  of  decomposition  that 
the  internal  constitution  of  these  compounds  can  be  known.  But 
since  this  knowledge  is  the  highest  scientific  aim  of  organic  che- 
mistry, a  main  question  is  to  investigate  with  the  greatest  exact- 
ness the  products  into  which  organic  bodies  separate  by  the  above- 
mentioned  influences,  and  to  know,  from  the  similarity  or  dissimi- 
larity of  the  phenomena,  which  heterogeneous  bodies  present  their 
like  or  unlike  constitution. 

A  division  in  the  elements  of  an  organic  compound  often  takes 
place  by  electrical  influence,  so  that,  by  the  evolution 
ormic^com-  ^^  carbonic  acid  and  hydrogen  gas,  new  and  less  com- 
pounds by  eiec-  plex  radicals  and  combinations  of  the  same  form, 
trioal  decompo-  If,  for  example,  we  let  the  current  of  a  six-paired 
ai^^^^^exist^  coal-and-zinc  battery  (whose  electrodes  are  platinum) 
n^   J  exis     ^^^  ^^^^  ^  ^^^^  highly  concentrated  neutral  solution 

of  the  valerianate  of  potassa,  we  thus  obtain  carbonic 
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acid,  hydrogen  gas,  a  hydrocarbon  consisting  of  C,H„  and  an  oily 
portion,  whose  main  constituent  is  valyl  CgHg.  The  hydrate  of  va- 
lerianic acid  HO,CioHg03  separates  thence  into  CgHg+2C0,+H; 
in  the  same  manner  butyric  acid  HOfCgH^O,  separates  into  CqH. 
+  2C0,+  H,  and  acetic  acid  HOjC.HjO,  into  Cfi^  or  (C,H,)H 
+  2C0,  andH. 

A  great  number  of  organic  compounds  go  over,  at  given  tem- 
peratures, into  the  gaseous  state,  without  suffering 
decomposition,  whilst  by  condensing  their  vapor  the  Fonnatioii  of 
original  substance  may  be  again  obtained.     On  the  po^ds  by  heat 
contrary,  others  do  not  volatilize  unchanged,  but 
separate  at  given  temperatures  into  new  products.     The  volatility 
of  organic  substances  obtains  only  at  fixed  temperatures;  many 
possess  the  property  of  volatilizing  without  decomposition  only  to 
the  boiling  point,  and  decomposition  commences  at  a  slight  degree 
above.     Indeed  many,  whose  boiling  point  is  very  high,  go  over, 
even  whilst  boiling,  into  new  compounds,  so  that  only  a  small  part 
volatilize  undecomposed,  whilst  others  of  lower  boiling  points  may 
often  be  heated  far  above  the  same  without  suffering  change.   But 
all  organic  compounds,  whether  they  be  volatile  at  fixed  tempera- 
tures or  not,  are  decomposed  when,  with  air  excluded,  they  are 
heated  to  a  temperature  varying  for  the  different  tv^j.  ^i,  ^ 
materials;  and  this  reduction,  which  an  organic  body  ^ 
can  hardly  escape,  is  denoted  by  the  general  term  dry  distillation. 

As  is  later  more  plainly  shown,  in  connection  with  the  chemico- 
physical  properties  of  organic  compounds,  the  volatility  or  non- 
volatility  of  an  organic  substance  depends,  first,  upon  the  element- 
ary constitution;  and,  second,  upon  the  order  to  which  the  sub- 
stance  belongs.  Generally,  it  may  be  granted  that  hydrogen  limits 
the  volatility,  and  carbon  lessens  it;  nitrogen  also,  in  many  cases, 
contributes  to  the  volatility,  whilst  oxygen  lessens  it.  In  combi- 
nations which  belong  to  a  group,  or  which  are  placed  upon  the 
same  grade  of  constitution,  the  volatility  lessens  in  proportion  as 
the  number  of  individual  atoms  increases;  thus  wood-spirit. CjH^O, 
boils  at  60°,  alcohol  C^H^O,  at  78%  amyl  spirit  C,^U,fi^  at  138°. 
Most  of  the  compounds  of  higher  orders  are  not  volatile,  as  the 
proximate  constituents  of  plants  and  animals,  many  organic  acids, 
thepaired  bases,  etc. 

Heat  causes  the  decomposition  of  organic  combinations ;  since, 

1.  It  tends  to  cause  them  to  unite  and  form  ga- 
seous  compounds,  and  hence,  in  non- volatile  or  not 

easily  volatile  substances,  to  cause  a  transposition  of  the  consti- 
tuents in  such  a  manner  that  combinations  are  formed  more  or 
less  volatile. 

2.  It  tends  to  destroy  the  chemical  character  of  the  radical  by 
increasing  its  original  affinities  for  the  substances  combined  there- 
with. * 
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The  products  which  are  formed  by  the  decomposiDg  influence  of 
heat  are  varied : — 

1.  By  the  constitution  of  the  organic  substance;  and, 

2.  By  the  intensity  of  the  heat  to  which  they  are  subjected. 
Combinations  which  consist  only  of  carbon  and  hydrogen,  in 

small  atomic  number,  are  most  generally  gaseous  at 
ofcompounds    common  temperature ;  the  more  complex  are  either 
consisting  of      fluid  or  solid.     If  these  latter  be  exposed  to  the 
carbon  and        lowest  temperature  necessary  to  decomposition,  BOTe-  * 
hydrogen.  ^^j  ^£  them  Separate  into  less  complex  compounds, 

the  most  of  which  are  fluid,  in  which,  however,  the  absolute  pro- 
portion of  the  carbon  and  hydrogen  atoms  suffers  no  change;  more 
strongly  heated,  frequently  a  division  of  the  elements  takes  place, 
in  such  a  manner  that  highly  hydrogenous  compounds  of  simpler 
constitution  escape,  whilst  those  richer  in  carbon  remain.  But  if 
we  suddenly  apply  to  these  compounds  a  violent  glowing  heat,  a 
separation  of  carbon  always  takes  place,  accompanied  by  evolu- 
tion of  gases  abounding  in  hydrogen  of  simple  constitution,  as 
CsH^fCjH,.  The  products  formed  at  a  lower  temperature  suffer 
also  the  same  decomposition  when  they  are  suddenly  subjected  to 
intense  heat — hydrogen  being  always  separated;  thus,  CJI^  sepiw- 
rates,  according  to  the  temperature,  either  into  C^H^  and  H^  or 
into  Gj  and  H^.    If  organic  bodies  containing  oxygen  be  subjected 

to  the  influence  of  heat,  besides  the  above-mentioned 
Decomposition  circumstances,  the  original  affinity  of  oxygen  for  the 
bL^es^^^^^     elements  of  the  radical  comes  into  view.    The  simpler 

the  constitution  of  the  compounds  is,  the  simpler  also 
is  the  process  of  decomposition,  if  the  temperature  be  slowly  raised 
to  the  point  at  which  the  reduction  commences,  and  be  held  steady 
until  at  the  given  temperature  products  escape;  thus,  meconic 
acid  CjBifiy  separates  at  200^  into  komenic  acid  C^HaO^,  and  into 
COL;  and  these  by  higher  temperature  into  pyromeconic  acid  C, 
H3O3,  and  into  GO,.  In  the  first  action,  more  compounds  are 
formed,  rich  in  oxygen ;  but  since  oxygen  always  escapes  in  the 
formation  of  carbonic  acid  and  water,  or  both  together,  simulta- 
neously, new  combinations  are  formed,  which,  being  transient, 
escape,  and  thereby  avoid  the  farther  action  of  heat.  Volatile 
organic  acids  united  to  bases  are  decomposed  by  heat  in  the  same 
manner  as  the  non- volatile.  Thus,  two  atoms  of  acetic  acid  GgHgO^ 
separate  into  aceton  G^H^O,,  and  into  2G03.  The  hydrate  of  ben- 
zoic acid  Gj^H^O^,  by  being  heated  with  hydrate  of  lime  separates 
into  benzin  Gj,!!^  and  2GO3 ;  camphor  G20H3O,  by  being  distilled 
with  anhydrous  phosphoric  acid,  gives  camphin  CgH^  and  HO. 
Two  atomd^of  mucic  acid  C^Ufi^^^  by  being  heated,  separate  into  py- 
romucic  acid  G,oHj30,+2CO,+3HO.  Aceton  as  well  as  pyromucic 
acid  contains  a  larger  number  of  carbon  atoms  than  acetic  acid 
and  mucic  acid ;  but,  as  will  be  given  later,  aceton  is  a  compound 
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mmC^B^'^{Cfl^)0^,  and  pyromucic  acid— C^H'^CCcHJO,.  It  is 
seldom  the  case  that  in  decomposition  by  heat  compounds  of  more 
complicated  constitution  are  obtained.  When  these  compounds 
are  suddenly  subjected  to  a  glowing  heat  they  form  a  great  num- 
ber of  new  products,  constantly  evolving  gases.  The  connection 
between  the  products  of  decomposition  and  the  original  substance 
will  hereafter  be  more  fully  explained  in  the  special  grouping  of 
the  organic  radicals  and  their  combinations.  Here  must  be  briefly 
noticed  the  appearances  only  observed  in  peculiar  dry  distillation. 

If  the  non-volatile  compounds  of  the  higher  order,  as  gum, 
woody  fibrine,  snear,  be  exposed  in  a  distillinfi^  appa-  ,^_  ,.  ^.,,  ^ 
ratus  to  a  constantly  increasing  heat,  those  which  melt  ^ 
in  a  high  temperature  first  become  fluid  and  then  boil.  Those  not  fu- 
sible, as  wood,  to  which  most  analyses  principally  relate,  are  colored 
brown,  and  have  a  peculiar-unpleasant  smell.  From  the  commence- 
ment to  the  termination  of  the  operation  gaseous  pro- 
ducts escape  which  are  continually  changing.  In  ma-  ^jjlj^'^  ^^^ 
terials  abounding  in  oxygen,  as  wood,  gum,  etc.,  much 
carbonic  acid  is  evolved  at  first,  and,  later,  carbonic  oxide ;  thus, 
whilst  oxygen  acts  upon  the  radicals,  and  oxidizes  a  part  of  the 
^arbon  atoms,  new  radicals  form,  which  either  escape  of  themselves 
or  unite  with  the  yet  present  oxygen  forming  volatile  oxides.  In 
proportion  as  carbonic  acid  and  carbonic  oxide  diminish  gases 
escape,  consisting  of  carbon  and  hydrogen ;  in  wood  and  similar 
compounds  these  gases  are  poor  in  elayl  gas  C^H^,  and  other  gases 
absorbed  by  chlorine,  and  contain,  on  the  contrary,  much  marsh 
gas  G,H^.  If  the  temperature  be  constantly  raised,  and  the  greater 
part  of  the  oxygen  escape,  new  compounds  continually  distil  over, 
which  either  contain  no  oxygen,  or  only  a  little.  If  the  sides  of 
the  apparatus  are  placed  in  a  strong  glowing  heat,  the  carbonaceous 
gases  first  separate  into  carbon  and  hydro-methyl,  and  finally  into 
carbon  and  hydrogen.  Combinations  poor  in  oxygen  and  rich  in 
hydrogen,  as  fats,  resins,  and  the  fluid  products  which  are  formed 
with  the  gases  in  dry  distillation,  when  let  fall  drop  by  drop  into  a 
glowing  cylinder  filled  with  stones,  are  in  a  moment  decomposed. 
If  the  apparatus  be  but  feebly  glowing,  the  gaseous  mixture  which 
escapes  is  rich  in  carbon;  it  burns  with  a  clearer  flame,  and,  there- 
fore, bad  kinds  of  oil,  pitch  oil,  tar,  etc.,  are  used  for  gas-light. 
The  gas  obtained  by  dry  distillation  of  hard  coal,  and  particularly 
of  common  charcoal,  if  not  produced  in  too  high  a  temperature,  is 
rich  in  carbon.  Indeed,  if  the  heat  be  very  high,  approaching  to 
white  heat,  the  gases  formed  first  separate  into  carbon  and  hydrogen. 

In  highly  oxygenous  bodies,  simultaneously  with 
the  gaseous  products,  a  nearly  colorless  fluid  first  goes  Fluid  products. 
over,  which  is  almost  destitute  of  water;  later,  this 
fluid  is  colored  by  the  formation  of  a  thick  yellow  smoke;  by  rais- 
ing the  temperature  an  oily  fluid  appears,  becoming  ever  darker 
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and  thicker,  until  it  is  nearly  black,  and  of  anch  a  consistence  nm 
scarcely  to  be  able  to  flow  down  the  sides  of  the  apparatus.  The 
fluid  compounds,  which  in  the  commencement  of  the  dry  distilla^ 
tion  of  wood  and  similar  compounds  are  formed,  together  with 
water  in  which  they  are  dissolved,  are  oxygenous  and  volatile ;  they 
consist  principally  of  acetic  acid,  spirit  of  wood,  acetate  of  methyl, 
xylit,  mesit,  etc. ;  the  offensive  brown,  oily,  and  tar/>like  distillate, 
which  is  formed  later,  is  a  mixture  of  carboniferous  and  hydro- 
genous compounds ;  in  them  occur  creosote,  kapnomar,  picamar, 
etc.;  in  substances  containing  little  oxygen,  as  in  the  distillation 
of  resin,  hard  coal,  and  oils,  interesting  products  are  formed,  con-* 
sisting  of  carbon  and  hydrogen,  as  salicyl,  naphthalin,  retinyl, 
retinaphtha.     Finally,  gases  and  volatile  products  are  no  longer 

evolved,  and  the  process  is  thus  ended*  As  residue, 
^§*^°  ^  "^     carbon  is  found ;  it  appears  as  a  black  porous  maes* 

If  the  substance  before  and  during  the  decompoei- 
tion  is  not  fusible — as  wood,  the  charcoal  retains  the  form  of  the 
substance  from  which  it  is  obtained ;  in  the  other  case  it  appears 
as  a  swollen,  spongy  mass,  like 'the  charcoal  obtained  by  the  dry 
distillation  of  sugar.  If  the  vapor  of  volatile  hydrogenous  com- 
pounds be  led  through  a  tube  heated  to  whiteness,  the  charcofil  is 
separated  in  the  form  of  a  fine  powder.  In  large  quantities  wood, 
hard  coal  (coke),  and  peat,  are  used  especially  for  the  production 
of  charcoal;  brown  coal  is  but  seldom  used.  The  amount  of  char- 
coal from  wood  is  so  much  the  greater,  the  more  oxygen  unites 
with  hydrogen,  and  the  more  completely  the  latter  is  freed,  before 
the  decomposition,  from  hygroscopic  water,  as  also  the  slower  the 
distillation  proceeds;  by  being  slowly  charred  from  air^dried  wood, 
which  contains  from  16  to  20  per  cent,  water,  this  amounts  to  from 
25  to  27  per  cent. ;  by  being  quickly  heated  we  seldom  obtain  more 
than  15  per  cent.  In  the  latter  case,  those  portions  of  wood  which 
lie  nearest  the  sides  of  the  distilling  apparatus  at  once  decompose, 
and  the  separated  carbon  is  in  a  glowing  state,  whilst  that  lying 
in  the  middle,  just  attains  the  temperature  at  which  the  hygrosco- 
pic water  evaporates.  The  aqueous  vapor  which  forms  is  decom- 
posed by  the  glowing  coal,  a  part  of  which  is  thereby  removed  by 
the  formation  of  oxide  of  carbon.  (Charring  in  entire,  or  half- 
closed  space — kiln  charring.) 
All  nitrogenous  compounds,  if  at  the  same  time  they  contain 

hydrogen,  give  by  dry  distillation  ammonia.  In  the 
'?*®^™P^^  decomposition  of  neutral  substances  of  this  class,  with 
nouB  b<^e8.^  large  atomic  weights,  as  the  albumen  and  fibrin  of 

horn,  claws,  etc.,  essentially  the  same  phenomena 
occur  as  in  the  dry  distillation  of  the  non-nitrogenous.  If  this 
decomposition  be  undertaken  without  the  action  of  foreign  matter, 
each  time  a  considerable  quantity  of  carbonate  of  ammonia  is 
evolved  at  the  commencement  of  the  operation;  moreover,  other 
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volatile  organic  bases  are  formed,  agreeing  in  chemical  relation 
with  ammonia.  Since  these  compounds  all  melt  in  a  higher  tem- 
perature there  remains  as  residue  a  considerable  quantity  of  porous 
nitrogenous  charcoal.  If  the  above-mentioned  substances,  mingled 
with  strong  bases,  as  potassa,  be  subjected  to  dry  distillation,  and 
towards  the  end  of  the  operation  the  heat  be  raised  to  intense 
redness,  cyanmetal  EyNC,  is  formed.  If  we  heat  this  substance 
to  redness,  with  an  excess  of  hydrate  of  potassa,  all  the  nitrogen 
escapes  as  ammonia. 

Since,  in  the  organic  compounds,  the  atoms  of  oxy- 
gen are  insufficient  to  th^  complete  oxidation  of  the  S^r^nic  com*^ 
carbon  and  hydrogen  atoms  of  the  radicals,  it  follows  povmds  by  si- 
that  to  this  end  the  yet  wanting  oxygen  must  enter  muitaneous  ao 
from  without.  The  fewer  the  individual  atoms  of  ^^o^^f  oxygen. 
carbon  and  hydrogen  occurring  in  the  radicals,  and 
the  more  numerous  the  atoms  of  oxygen  combined  therewith,  the 
less  the  oxygen  from  without,  necessary  to  a  complete  oxidation  or 
combustion.  The  products  may  be  only  water  and  carbonic  acid. 
If  the  compounds  contain  more  nitrogen,  it  escapes  as  gas.  But 
the  merer  complex  the  organic  radical  is,  the  smaller  the  number 
of  oxygen  atoms  combined  with  it — the  less  can  a  simultaneous 
combustion  of  all  the, carbon  and  hydrogen  atoms  occur.  Hence, 
in  most  cases,  the  phenomena  of  dry  distillation  precede  combus- 
tion. In  the  burning  of  such  compounds,  at  first  only  the  upper 
surface  of  the  substance  comes  in  contact  with  the  oxygen;  the 
inner  portions  do  not  at  the  same  time  meet  with  any,  but  by  the 
heat  of  the  burning  portions,  as  in  a  retort,  they  are  subjected  to 
dry  distillation ;  now,  as  the  products  of  distillation  within  the  mass 
break  forth,«and  in  a  glowing  state  come  in  contact  with  the  air, 
they  kindle  into  a  flame.  By  the  burning  of  these  volatile  pro- 
ducts, the  oxygen  of  the  air  is  absorbed,  and  thus  its  entrance  to 
the  separated  charcoal  is  hindered.  This  can  only  burn  when  no 
more  volatile  matter  escapes.  If  there  be  oxygen  present,  sufficient 
for  the  products  of  distillation,  which  may  be  afforded  by  a  strong 
draft  of  air,  they  are  thus  completely  burnt  to  carbonic  acid  and 
water.  In  most  arrangments  for  fire  this  is  not  quick  enough,  and 
hence  a  part  of  the  products  of  distillation  surrounded  by  nitrqgen, 
carbonic  acid,  and  hydrogen  gas,  escape  from  the  flames ;  they 
become  condensed  in  the  cold  air,  and  form  the  smoke  which  is 
deposited  as  soot  in  the  channel  through  which  the  draft  goes 
(evolution  of  heat  and  light  by  burning). 

In  the  same  manner  as  by  oxygen  gas,  complete  oxidation  can 
be  effected  by  inorganic  oxides,  which  easily  yield  their  oxygen,  as 
nitric  acid,  chromic  acid,  and  their  salts,  and  above  all,  by  those 
inorganic  compounds  in  which  the  oxygen  is  not  bound  by  great 
affinity.  Indeed,  the  oxides  which,  when  heated  by  themselves,. 
evolve  no  oxygen,  as  oxide  of  copper,  are  reduced,  when  they  are 
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mixed  in  large  quantities  with  organic  matter  and  subjected  to  a 
high  temperature,  carbonic;  acid  and  water  being  formed.  Upon 
this  is  founded  the  principle  of  elementary  organic  analynin. 

As  by  heat,  so  also  by  other  yet  partially  known 
o^ewic  combi-  influences,  the  primitive  affinities  between  the  ele- 
iiAtionB  by  fer-  ments  of  an  organic  substance  may  be  called  out,  and 
mentation  and  |;[,Qg  decomposition  be  caused  by  the  separation  of 
putre  action,  inorganic,  and  the  formation  of  new  organic  materiala. 
If  this  decomposition  take  place  even  at  common  temperature,  it 
is  called  putrefaction,  or  fermentation.  By  putrefaction,  however, 
is  understood  chiefly  the  decomposition  of  the  nitrogenous  and  by 
fermentation  that  of  the  non-nitrogenous  substances.  The  name 
of  voluntary  decompoaition  is  given  to  it. 

All  combinations  which  consist  alone  of  carbon  and  hydrogen, 
are  not  subject  to  voluntary  decomposition.  The  degree  of  de* 
composibility  of  the  organic  oxides,  is  often^  dependent  upon  their 
solubility  in  water,  doubtless  because  their  constituents  frequently 
take  part  in  the  formation  of  new  compounds.  Thus,  the  combi- 
nations insoluble  in  water",  as  the  volatile  oils,  the  resins,  the  fatty 
acids,  and  also  those  not  easily  soluble  in  water,  as  benzoic,  ou- 
minic,  and  camphoric  acid,  and  generally  those  compounds  possess- 
ing little  oxygen,  all  show,  ^reat  durability ;  whilst  those  acids  rich 
in  oxygen,  easily  soluble  in  water,  as  tartaric  acid,  malic,  and 
citric  acid,  etc.,  are  greatly  inclined  to  voluntary  decomposition. 
It  is  frequently,  therefore,  the  combinations  of  a  higher  order, 
particularly  the  common  compounds  of  the  vegetal^le  kingdom,  as 
starch,  gum,  sugar,  as  well  as  those  of  the  animal  organization,  as 
albumin,  fibrin,  and  casein,  in  their  fresh  state,  or  the  so-called 
protein  compounds,  and  the  glutinous  and  cartilaginous  tissues, 
whose  proximate  constituents  are  combined  only  by  weak  affinity, 
which  are  worthy  of  mention ;  and  the  inclination  to  decomposition 
increases  with  the  number  of  elements,  and  of  the  individual  atoms 
which  constitute  the  compound.  Decomposition  is  particularly 
strong  in  the  combinations  of  the  animal  body,  and  of  assimilated 
veg,etable  matter.  Very  tenacious  nitrogenous  compounds,  even 
cohering  protein  matter — as  hair,  are  not  subject  to  putrefaction. 
Decomposition  generally  begins  when  the  above-mentioned  sub- 
stances, either  dissolved  in  water,  or  fully  saturated  therewith,  are 
subjected  to  a  temperature  of  from  10  to  30^.  Air  is  necessary  to 
n  *-^  *.         ^^^  commencement  of  putrefaction,  but  when  once  it 

Putrefaction.       .    ,  .^  i  -ji  •<•  xi        •    i. 

is  begun,  it  proceeds  rapidly,  even  if  the  air  be  com- 
pletely withheld.  The  compounds  which  easily  putrefy,  contain 
mostly  a  small  quantity  of  sulphur  and  phosphorus.  Putrefac- 
tion consists  in  this,  that  nitrogen,  sulphur,  and  phosphorus,  enter 
into  combination  with  a  portion  of  the  hydrogen  of  the  organic 
substance,  whilst  the  oxygen  unites  with  one  part  of  carbon.  Pu- 
trefaction is  at  once  known  by  an  unpleasant  odor  which  arises, 
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particularly  by  the  evaporation  of  the  hydrogen  componnds,  and 
beooraes,  as  the  process  advances,  insupportable.  But  since  the  oxy- 
gen is  insufficient  for  the  entire  oxidation  of  the  carbon,  and  of  the 
hydrogen,  which  is  not  used  in  forming  hydrogen  compounds,  an  . 
evolution  of  hvdrocarbon  and  of  pure  hydrogen  gas  takes  place, 
whilst  the  caroonic  acid  is  almost  entirely  absorbed  by  the  pro- 
duced ammonia.  In  the  different  stages  of  putrefaction  arise  with- 
out doubt,  as  in  dry  distillation,  a  great  number  of  new  organic 
compounds,  whose  properties  and  constitution  are  as  yet  entirely 
unknown;  in  some  stages,  the  products  of  decomposition  have  poi- 
sonous properties.  Putrefaction  is  generally  accompanied  by  the 
production  of  infusoria;  indeed,  it  is  not  improbable  that  these  in- 
fusoria are  the  middle  member  of  the  entire  decomposition. 

The  common  non-nitrosenous  compounds  of  the  „ 
Tegetable  kingdom,  when  pure,  are  much  less  liable 
to  voluntary  decomposition.     A  solution  of  pure  sugar  suffers  for 
a  long  time  no  change ;  even  nitrogenous  bodies,  as  urea,  behave 
in  like  manner,  but  if  their  aqueous  solutions  be  brought  in  con- 
tact with  the  easily  decomposable  nitrogenous  combinations,  par- 
ticularly after  these  have  commenced  to  putrefy,  under  conditions 
otherwise  favorable,  fermentation  very  quickly  begins.     According 
to  the  condition  and  degree  of  change  in  which  it  occurs,  the  same 
nitrogenous  substance  can  convert  the  same  non-nitrogenous  sub- 
stance into  different  products.     Fresh  animal  membrane  carefully 
cleansed,  and  suffering  no  decomposition,  shows  no  action  upon, 
sugar,  gum,  or  starch;  but  if  it  be  attacked  by  decay,  and  then 
be  brought  into  contact  with  a  solution  of  sugar  at  the  different 
points  of  time  of  its  own  change,  the  sugar  separates  soon  into 
lactic  acid  and  water,  into  mannit  and  slime,  into  butyric  acid 
evolving  hydrogen  gas,  also  into  alcohol  and  carbonic  acid.     The 
nitrogenous  substance  attacked  by  decomposition  which  causes  the 
fermentation  of  the  others  is  called  f^  ferment.    Every 
body  that  is  decomposed  bv  the  action  of  ferment  is 
called  fermentable.     The  ferment  loses  its  power  of  causing  fer- 
mentation the  moment  its  own  decomposition  is  ended;  also,  it  acts 
so  long  only  as  it  is  putrefying.     According  to  the  chief  products 
which  are  formed  by  fermentation,  we  distinguish  vinous  fermenta- 
tion, lactic  acid  fermentation,  butric  acid  fermentation,  etc. 

The  phenomena  presented  by  vinous  fermentation, 
are,  in  their  detail,  most  accurately  known.  This  fer-  ^^^^  ferm«n- 
mentation  consists  in  the  separation  of  grape,  or  fruit 
sugar,  into  carbonic  acid  and  alcohol.  1  atom  of  sugar  Gi,H„Oj„ 
separates  into  2  atoms  of  alcohol  C^H^O^fand  4  atoms  carbonic  acid 
C4O,.  Indeed,  since  starch,  cane  sugar  and  milk  sugar  are  easily 
converted  into  fruit  and  grape  sugar,  they  can  be  used  in  the  manu- 
facture of  alcohol.  In  the  natural  sugar  saps,  as  in  the  ripe  grape 
juice,  the  principal  constituents  are  fruit — and  grape  sugar  on  the 
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one  hand,  and  a  nitrogenous  ^^  protein"  compound  on  the  other. 
So  long  as  the  sap  is  inclosed  in  the  fruit-cells  it  suffers  no  change, 
nor  when  it  is  pressed  out  in  air  entirely  free  from  oxygen ;  but  if 
only  a  little  air  comes  in  contact  with  the  pure  sap,  it  clouds  and 
thickens  it  in  a  very  short  time  at  a  temperature  of  from  10  to  16^, 
and  simultaneously  the  evolution  of  carbonic  acid  and  the  formation 
of  alcohol  begin.  But  this  decomposition  does  not  take  plaoe,  if 
the  air  be  previously  led  through  a  heated  tube.  So  long  as  un- 
decomposed  sugar  is  present,  the  fluid  is  in  constant  motion,  and 
becomes  clouded  as  the  fermentation  progresses.  When  that  is 
ended,  that  is,  when  the  sugar  is  entirely  separated  into  alcohol 
and  carbonic  acid,  the  fermented  fluid  is  clarified  by  the  deposition 
of  a  grayish  white  mass,  which  possesses  in  a  remarkable  degree 
the  property  of  fermenting  new  quantities  of  sugar  without  the 
presence  of  the  air ;  if  the  sugar  dissolved  in  from  6  to  12  or  more 
parts  of  water,  be  exposed  to  a  temperature  of  10  to  15^.  From 
„  2  to  3  parts  of  this  substance   called  yeast,  po8»> 

sesses  the  property  of  decomposing  100  parts  sugar. 
Thus,  a  given  quantity  of  yeast  can  only  cause  a  given  quantity 
of  sugar  to  ferment;  if  more  of  the  latter  be  present,  after  the  de- 
composition, the  excess  remains  unchanged  in  the  fluid.  The 
deposition  thus  formed  has  no  power  of  causing  fermentation  in  a 

solution  of  sugar,  and  is  called  decompoied  yeatt.  In 
yeast™^*****        a  pure  solution  of  sugar,  yeast  is  never  formed;  the 

material  whence  it  arises  is  nitrogenous.  If  to  a  fer- 
menting fluid  we  add  albumen,  or  similar  protein  compounds,  we 
can  thus  increase  very  perceptibly  the  quantity  of  yeast.     Accordr 

ant  microscopic  investigations  have  proved,  that  the 
yeMt*  ^^  undecomposed  yeast  is  a  plant  (yeast  fungus),  con- 

sisting of  simple  cells,  in  size  at  most  but  0.01  m.m., 
which  nourish  themselves,  increasing  independently,  and  consist 
of  a  non-nitrogenous  sheath,  and  a  nitrogenous  substance.  In  de- 
composed yeast,  the  cells  are  broken  up,  and  the  inner  substance 
removed,  whilst  the  insoluble  sheath  remains.  So  long  as  this 
substance  is  putrefying,  so  long  the  fermentation  of  the  sugar  con- 
tinues, that  being  consequent  upon  the  direct  contact  of  the  yeast- 
cells  with  the  sugar  solution.  If  by  rubbing  we  destroy  the  cells, 
fermentation  does  not  commence  until  new  cells  are  formed. 

Putrefaction,  as  well  as  fermentation,  may  be 
Destruction  of  prevented  by  various  means,  or  if  already  begun  may 
prochicTng  fer-  ^^  arrested  in  its  details.  Thus,  the  power  to  pro- 
meotation.         duce  fermentation  possessed  by  yeast,  like  the  putre^ 

fying  of  nitrogenous  bodies,  is  sometimes  entirely  de* 
stroyed,  sometimes  hindered:  1.  By  entire  desiccation  at  100^, 
also  by  continued  boiling  in  water,  by  which  the  protein  substances 
go  over  into  an  insoluble  coagulated  state;  2.  By  complete  exclu- 
sion of  air,  for,  as  has  been  already  remarked,  air  or  oxygen  gas 
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18  always  necessary  to  the  commenoement  of  pntrefaetion  as  well 
as  to  the  formation  of  yeast;  the  exclusion  of  air  is,  hence,  an  ex- 
cellent means  of  preventing  putrefaction.  The  same  end  is  attained 
if  the  aubstances  in  closed  air-tight  Tessels  are  slowly  heated 
(meat  may  be  preserved  many  weeks  in  boiled  water,  if  the  surface 
of  the  water  be  covered  with  a  layer  of  oil) ;  3.  By  a  low  tempera* 
ture;  at  or  below  0^,  neither  putrefaction  nor  fermentation  takes 
place ;  4,  as  they  either  absorb  the  water  necessary  to  putrefac- 
tion from  the  substances,  or  form  chemical  compounds  in  which  the 
inclination  to  putrefaction  is  destroyed.  Alcohol  of  70  to  80  per 
cent,  (preservation  of  anatomical  preparations),  saltpetre,  common 
aalt,  act  without  doubt  by  absorption  of  water.  As  chemically 
acting  can  be  considered  strong  mineral  acids,  sublimates,  salts  of 
copper,  as  blue  vitriol,  many  organic  compounds,  as  creosote  and 
others  similar,  formed  by  dry  distillation  (wood  vinegar),  partiqu- 
larly  tannin,  for  they  form  with  nitrogenous  bodies  insoluble  com- 
pounds; in  similar  manner  act  flowers  of  sulphur,  sulphurous  acid 
and  its  salts,  sulphurous  volatile  oils,  as  mustard  oil,  chloride  of 
lime,  etc.  When  non-nitrogenous  compounds  occur  mingled  with 
nitrogenous,'  they  can  be  protected  from  decomposition  if  the  nitro- 
genous compounds  arc  removed  as  quickly  as  possible.  (Produc- 
tion of  sugar  from  sap,  washing  wood  with  lye.)  As  sugar  sepa- 
ratee in  vinous  fermentation  into  carbonic  acid  and 
alcohol,  so  the  non-nitrogenous  compounds,  as  starch,  f*f**°  »cid  and 
sugar,  gum  if  they  be  brought  into  contact  with  dif-  fementaUon. 
ferent  ferments,  separate  according  to  the  tempera- 
ture, into  lactic  or  butyric  acid — always  in  the  latter  case  hydro- 
gen gas  is  evolved.  Animal  casein,  already  attacked  by  putridity, 
serves  as  a  ferment.  This  decomposition  appears  to  be  consequent 
upon  the  existence  of  certain  fungi. 

Pure  urea  behaves  in  aqueous  solution  like  sugar,  Fermenution 
it  suffers  no  change.     Fresh  urine,  in  which  animal  of  urea. 
mucus  is  found,  together  with  urea,  putrefies  slowly  in 
a  perfectly  clean  vessel ;  but  if  some  yeast  be  added  to  the  urine 
pntrefaetion  commences  in  a  few  days.     If  we  let  urine  putrefy 
without  the  addition  of  yeast,  during  the  process  a  ferment  is 
formed  which  is  deposited  as  a  white  powder,  it  possesses  the  pro- 
perty of  completely  decomposing  a  large  quantity  of  fresh  urine 
within  twenty-foin*  hours  at  a  temperature  of  12  to  16^.     Urea 
separates  by  putrefaction  into  carbonate  of  ammonia,  simultane- 
ously with  the  decomposition  of  water. 

In  vinous  fermentation,  the  ferment  only  acts  so  FermentatioiL 
long  as  it  suffers  decomposition  itself;  this  fermenta-  *^^ '^^J^^m  *lli; 

^.    •*  ^,         *  •  ^      •        •       w  J  •     mond  oil,  sali- 

tion,  therefore,  consists  in  simultaneous  decomposi-  cin,  and  mus- 
tion  of  nitrogenous  and  non-nitrogenous  substances,  tard  oil. 
In  many  cases  the  nitrogenous  substance  acts  as  a 
ferment  without  having  previously  suffered  decomposition.    If  to 
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a  solation  of  amjgdalin,  a  freshly  prepared  solution  of  emalsin  or 
an  emulsion  of  sweet  almonds  be  added,  it  separates  at  once  into 
oil  of  bitter  almonds,  hydrocyanic  acid,  and  sugar.  Thus  salicin, 
by  a  similar  action,  is  decomposed  into  saligenin  and  sugar.  My- 
ronic  acid,  which  occurs  in  black  mustard,  separates,  by  the  influ- 
ence of  a  nitrogenous,  emulsion-like  substance  occurring  in  mus- 
tard, into  etheric  mustard  oil.  Indeed,  even  a  solution  of  sugar 
by  contact  with  paper,  straw,  or  pulverized  coal  can  be  led  into  the 
butyric  acid  fermentation. 

Whilst,  by  the  above-mentioned  phenomena  of  fer- 
Action  of  diaa-  mentation  and  putrefaction,  a  body  whose  constitu- 
rtarch!^^^  tion  is  that  of  a  higher  order  separates  into  substances 

less  complex,  neutral  organic  substances  certainly 
have  the  property  to* lead  organic  compounds  over  into  others 
equally  or  even  more  complex  in  their  constitution.  Thus,  in 
barley  malt  occurs  a  substance,  duistase,  a  small  quantity  of  which 
can  lead  over  a  large  quantity  of  starch — ^by  the  presence  of  wa- 
ter  and  at  a  temperature  of  40^  to  50^,  first  into  dextrin,  which  is 
isomeric  with  starch,  and  then  by  taking  the  elements  of  2  at. 
water  into  sugar ;  but  if  the  solution  of  diastase  be  heated  to  boil- 
ing, it  completely  loses  its  efficiency.  Dilute  acids  act  in  the 
same  manner  as  diastase;  1  part  sulphuric  acid  dissolved  in  400 
parts  water  changes  in  the  heat  in  a  few  hours  from  30  to  40 
parts  starch  into  sugar,  without  forming  a  compound  itself  or  suf- 
fering a  change.  A  small  quantity  of  rennet  coagulates  a  large 
quantity  of  casein. 

Hitherto  no  satisfactory  explanation  has  been  given  of  the  in- 
fluence exerted  by  the  ferments  upon   substances 
mentation.   *^  during   fermentation.     Liebig   sought  the  cause  of 

,the  phenomena  of  fermentation  in  the  property  of 
decomposing  bodies  of  inducing  the  same  action  in  another  sub- 
stance with  which  they  are  brought  in  contact;  that  is,  to  make 
them  capable  of  suffering  the  same  change.  From  the  fact  that 
yeast  is  organic,  others  have  ventured  to  believe  that  its  vitality 
calls  out  the  primitive  affinities  in  fermentable  bodies,  and  thus 
controls  their  decomposition.  The  germs  of  fungi  must  be  con- 
tained in  the  air ;  hence,  if  the  air  which  is  necessary  to  the  com- 
mencement of  putrefaction  be  led  through  a  tube,  the  germs  are 
thus  destroyed,  and  putrefaction  does  not  take  place.  Since  in 
the  phenomena  of  fermentation  no  chemical  action  of  the  ferment 
is  perceptible,  and  fermentation  follows  only  upon  the  immediate 
contact  of  the  solution  of  sugar  with  the  yeast,  and  since,  in  the 
action  of  emulsin  upon  amygdalin,  and  of  diastase  upon  starch, 
no  previous  decomposition  of  the  ferment  can  be  received,  there- 
fore Berzelius  and  Mitscherlich  compare  the  action  of  ferments 
to  that  of  platinum  upon  a  mixture  of  hydrogen  and  oxygen  gas. 
According  to  Berzelius,  the  ferment  acts  catalytically  upon  the 
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elements  of  sugar,  causing  them  to  separate  into  carbonic  acid  and 
alcohol.  According  to  Mitscherlich,  the  upper  surface  of  certain 
bodies  has  the  power  by  immediate  contact  to  cause  decomposition, 
and  to  form  combinations  in  other  substances;  he  calls  these  ^^con- 
lact  substances."  But  these  explanations  are  not  altogether  satis- 
factory. Since  nitrogenous  bodies  do  not  putrefy  at  or  below  0^, 
it  may  be  supposed  that  attaining  to  a  gentle  heat  calls  forth  the 
primitive  affinity  of  oxygen  for  the  elements  of  the  radicals,  and 
thereby  causes  decomposition. 

The  first  cause  of  the  phenomena  of  fermentation  Evolution  of 
is,  that  the  elements  of  putrefiable  and  fermentable  heatbyfermen- 
bodies  are  united  together  by  a  weak  affinity  only,  ^*^V"*^  ^^' 
and  not  by  primitive  affinity ;  trifling  causes  are  suf-       ^  ^^^ 
ficient  to  call  the  latter  forth;  hence  the  ferments  act 
like  heat,  and  their  mode  of  action  is  as  little  known  to  us  as  is 
that  of  heat.    Every  fermentation  or  putrefaction  is  accompanied 
by  the  evolution  of  heat.     In  fermentation,  when  the  mass  is  con- 
amerable,  the  temperature  is  raised  from  5  to  8^.    Hence,  the  heat 
which  becomes  free  is  not  inconsiderable,  since  the  capacity  of 
water  for  heat  is  great ;  and  besides,  in  the  formation  of  carbonic 
acid  gas,  a  part  becomes  latent.     This  heat  is  brought  forth  by  the 
action  of  the  oxygen  of  sugar  upon  the  organic  radicals ;  and 
whilst  this  oxygen,  with  one  part  of  the  carbon  atoms,  forms  car- 
bonio  acid,  nearly  as  much  heat  must  become  free  as  in  direct 
combustion.     If,  in  the  decomposition  of  organic  compounds,  no 
inorganic  are  formed,  but  the  former  only  separate  into  new  or- 
ganic bodies  of  a  lower  order,  either  none  or  only  a  weak  evolu- 
tion of  heat  is  perceptible. 

Fermentation  and  putrefaction,  under  the  influence  Fermentation 
of  the  oxygen  of  the  air,  agree  in  their  final  results  and  putrefao- 
with  the  combustion  of  organic  bodies.     Putrefying  **^^  under  the 

__-.  jiiti®  1  .•'°  influence  of  the 

matters  gradually  absorb  as  much  oxygen  as  is  ne-  oxygen  of  the 
cessary  to  the  complete  oxidation  of  their  carbon  and  air. 
hydrogen  atoms,  only  the  process  of  oxidation  pro- 
ceeds slower  as  in  combt^stion  proper,  and,  before  it  is  ended,  a 
aeries  of  new  compounds  is  formed,  many  of  which  are  distin- 
guished by  their  great  durability,  and  to  a  certain  degree  oppose 
the  action  of  oxygen.  The  finer  the  putrefying  body  is  divided, 
the  higher  the  temperature,  and  the  freer  the  air  can  act  upon  that 
body,  the  more  rapidly  decomposition  advances.  This  decomposi- 
tion, which  is  called  corruption^  mouldering ^  and  also  ilow  burning, 
is  always  accompanied  by  evolution  of  heat,  although  seldom  by 
that  of  light;  sometimes  the  heat  is  raised  to  such  a  degree  that  a 
violent  combustion  ensues.  Corrupt  nitrogenous  compounds  form 
ammonia  in  the  commencement  by  the  putrefying  process;  in 
complete  oxidation  the  nitrogen  is  set  free  as  gas;  if  at  the 
same  time  strong  buses  are  present,  the  nitrogen  is  oxidized  by 
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its  predisposing  affinity  forming  nitric  acid.  Noh-nitrogenooi 
compounds,  attacked  by  decay,  appear  under  certain  conditions  to 
absorb  nitrogen  from  the  air,  forming  at  the  same  time  ammonia,  or, 
if  strong  bases  be  present,  nitrous  or  nitric  acid. 

Many  organic  compounds  in  their  pure  state,  suffer  no  change 
in  the  air ;  but,  if  they  be  exposed  to  the  air,  together  with  fer- 
ments, a  partial  oxidation  often  commences.  Alcohol  mixed  with 
yeast,  exposed  to  the  action  of  oxygen,  goes  over  by  partial  oxida- 
tion of  the  hydrogen  into  aldehyd,  and  then,  by  the  oxidation  of 
this  substance,  into  acetic  acid ;  from  Cfifi^  is  first  Cfifi^  and 
then  O4H4O4.     Finely  divided  platinum  acts  like  yeast. 

Animals,  particularly  the  more  highly  organiied, 
Decomposition  ^Jq  qq^  possess,  like  plants,  the  property  of  preparing 
^or^pEi^c  iKH  ^^^  compounds  necessary  to  their  existence  from  in- 
dies by  Titai  organic  matter,  as  carbonic  acid,  water,  and  ammonia. 
action  of  aui-  j^\\  gubstances  which  they  need  as  nourishment  must 
tion.^^^"""      be  presented  to  them  in  an  organized  form,  as  they 

occur  in  plants.  It  is  especially  those  belonging  to 
the  class  of  protein  compounds  which  must  be  considered  particu- 
larly as  nourishment.  These  agree  in  their  essential  propertied 
with  the  principal  constituents  of  the  animal  body,  and  are  distin* 
guished  from  the  latter  only  by  containing  less  oxygen.  But,  in 
proportion  as  the  animal  receives  new  food,  that  previously  takefli 
and  used  for  the  growth  of  the  body  is  removed ;  and  since  all  parts 
which  are  separated  depart  from  the  received  food,  and  are  no 
longer  of  service  as  nourishment,  it  is  self-evident  that,  in  the 
animal  body,  a  continual  decomposition  of  the  food  received  must 
take  place.  As  is  known,  all  ndtrition  takes  place  through  the 
blood;  the  food  must  hence,  if  it  serve  for  nutrition,  be  converted 
into  blood.  This  conversion  is  consequent  upon  the  act  of  digest 
tion,  which  commences  when  the  food  is  mixed  with  the  saliva  in 
the  mouth,  and  terminates  when  it  is  fully  assimilated  and  poured 
in  with  the  venous  blood  on  its  returning  course  to  the  heart.  In 
order  that  it  be  actual  nutriment,  it  must  absorb  more  oxygen, 
which  it  does  in  the  lungs.  Out  of  the  blood,  reparation  is  made 
for  the  waste  caused  by  the  vital  functions,  whilst  at  the  same  time 
this  waste  matter  is  quickly  removed  by  various  organs.  Here  we 
see  that,  in  the  animal  organization,  two  processes  always  go  on 
together.  One  is  the  process  of  aisimilationy  which  may  be  com- 
pared to  the  conversion  of  starch  into  sugar,  under  the  influence 
of  diastase ;  the  other  is  the  process  of  deeompositionj  or  ezeretian^ 
and  is  classed  with  putrefaction  and  fermentation.  The  whole  is 
denoted  by  change  of  matter,  and  in  the  right  proportion  of  both 
lies  the  normal  state  of  the  vital  powers.  .The  higher  compounds 
which  have  served  as  nutriment,  separate  as  in  putrefaction,  in 
consequence  of  the  reaction  of  oxygen,  combined  with  carbon  and 
hydrogen  atoms,  into  carbonic  acid,  water,  and  lower  organic  com- 
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pounds,  as  urea,  uric  acid,  etc.  Bat  this  process  of  decomposition 
most  necessarily  be  accompanied  by  evolution  of  heat,  as  in  fer- 
mentation, and  this  is  the  source  of  animal  heat:  ^  .    , .    ^ 

^v'      t  .  .  .   ^  ^   ji     •      Animal  heat. 

Since  this  decomposition  goes  on  uninterruptedly  m 
all  parts  of  the  animal  body  simultaneously,  so  must  also  the  evo- 
lution of  heat  follow  in  every  part  of  the  animal  organization ;  great 
abnormal  chemical  action  in  particular  parts  must  necessarily  be 
attended  by  great  evolution  of  heat  in  the  same,  for  it  is  not  con- 
sequent upon  the  direct  influence  of  the  oxygen  respired  upon  the 
organic  matter.  From  what  has  been  said,  it  follows  that  firm 
organic  compounds,  and  those  coutaining  much  nitrogen,  are  not 
adapted  for  food. 

Chemically  acting  substances,  as  oxygen,  the  halogens,  strong 
acids  and  bases,  either  are  directly  combined  with  pormation  of 
organic  bodies,  or  they  effect  a  decomposition  of  the  organic  eom- 
aame  at  ordinary  or  lower  temperature,  by  their  ponndBbythe 
chemical  affinities.    Frequently,  this  consists  in  the  ^5fT^?i!*'5^ 

.  ...         r  ^i_       ^  !•  •         t  X  •      of  those  already 

transposition  of  the -atoms  of  an  organic  substance  m  existing,  by 
such  a  manner,  that  basic  or  acid  combinations  are  means  of  che- 
formed,  which  unite  themselves  with  the  acting  ma-  p"caUy  react- 
terials,  or  these  latter  combine  with  the  proximate  or  ^^ 
ultimate  constituents  of  the  organic  substance.     Many  organic 
compounds,  especially  those  consisting  of  carbon  and  hydrogen,  as 
also  many  poor  in  oxygen,  are  distinguished  by  their  great  dura- 
bility, whilst  others,  especially  compounds  of  a  higher  order,  by  the 
action  of  inorganic  reagents,  either  separate  into  their  proximate 
constituents,  one  of  which  combines  with  them,  or  they  suffer  by 
strong  acids  and  bases  such  a  transposition  that  chemically  oppo- 
site compounds  are  formed,  which  unite  with  the  acting  acid  or 
base.     Often,  indeed,  it  is  doubtful,  on  account  of  the  ease  with 
which  many  organic  bodies  decompose,  if  the  products  which  are 
thus  obtained  are  actually  the  proximate  constituents  of  the  or- 
ganic compounds,  or  if  the  decomposition  of  the  radicals  has  not 
taken  place. 

According  to  the  original  affinities  of  the  acting  bodies  for  the 
individual  atoms  of  the  organic  combinations,  the  pro-       . 
ducts  of  the  decomposition  of  the  same  substance  gen!^"  ^  ***^ 
must  be  various.     By  the  action  of  oxygen^  is  seen 
its  great  attraction  for  carbon  and  hydrogen.     If  from  the  hydro- 
carbyls  single  atoms  of  carbon  or  hydrogen,  or  both  together,  be 
withdrawn,  new  radicals  thus  arise,  some  containingcarbon,  some 
hydrogen  in  abundance;  which  radicals  either  remain  combined 
with  the  substances  that  were  united  with  the  original  radicals,  or 
they  oxidize  immediately  at  the  expense  of  another  part  of  oxygen; 
here  belong  the  phenomena  of  decay.     The  halogens  act  in  many 
cases  similarly  to  oxygen ;  they  decompose  the  organic  radical. 
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forming  hydrogen  acids,  and  radicals  containing  little  hydrogen, 

^^^^^  enter  into  combinations  with  the  halogens; 
Ac^on  of  halo-  ^^^^^  ^^jj^  ^^  ^^j^^j  C,H fi,  brought  in  contact  with 

chlorine,  goes  over  first  into  oxide  of  acetyl  C4H3O  by 
withdrawal  of  H,.     If  oxide  of  acetyl  takes  CI,,  thus  is  obtained 

oxychloride  of  acetyl  C4H3  <  q. 

Oxidizing  compounds,  as  nitric  acid,  chromic  acid, 
^xhi^K  com-"  hy permanganic  acid,  the  superoxides,  oxide  of  silrer, 
pounds.  oxide  of  mercury,  etc.,  likewise  several  metal  salts, 

cause  in  few  cases  only  a  complete  oxidation  of  the 
whole  compound;  they  mostly  cause  only  a  partial  decomposition, 
forming  carbonic  acid  and  water,  as  well  as  new  radicals  which 
often  unite  with  the  acting  substances.  The  easier  oxidiiing 
bodies  yield  oxygen,  the  more  rapidly  and  completely  does  the 
oxidation  of  the  organic  substance  follow.  The  products  which 
are  formed  depend  farther  upon  the  degree  of  concentration  in 
which  the  oxidizing  bodies  act,  and  upon  the  solubility  of  the 
organic  substance,  etc. 

If  organic  oxides  come  in  contact  with  deoxidizing 
ducing  matters.  l>odies,  as  with  hydrogen,  hydrosulphuric  acid,  potas- 
sium, zinc,  etc.,  they  are  often  entirely  or  partially 
reduced,  without  the  radicals  suffering  a  change.  If  we  let  potas- 
sium act  upon  hydrates,  the  hydrate  water  is  decomposed,  and  we 
obtain  combinations  of  the  oxides  with  potassa ;  thus  anhydrous 
alcohol  brought  in  contact  with  potassium  gives  ethyloxyd-potassa 
(C4H,)0,H0+K=K0(C4H,)0+H.  In  nitrogenous  bodies  potas- 
sium  often  causes  the  formation  of  cyanogen. 

Organic  chlorine  compounds  are  similarly  decomposed,  forming 
hydrochloric  acid,  chloride  of  potassium,  etc.,  as  in  most  cases  the 
same  reactions  are  observed  in  the  corresponding  inorganic  com- 
binations. By  the  influence  of  chemically  acting  substances  upon 
organic  bodies,  new  combinations  arise  with  distinguished  acid  or 
basic  properties;  thus  the  change?  generally  proceed  more  quickly 
when  bodies  are  present  which  possess  opposite  chemical  proper- 
ties from  those  which  are  formed;  thus  alcohol,  heated  with  water, 
suffers  no  change;  but  if  at  the  same  time  potassa  be  present, 
acetate  of  potassa  is  formed,  whilst  hydrogen  gas  is  evolved. 

Different  from'  the  decompositions  by  chemically  reacting  sub- 
stances are  those  in  consequence  of  which  derived  radicals  are 
formed  by  substitution  from  the  primary.  Since  in  this  connection 
the  primary  radicals  behave  differently,  therefore,  in  the  following 
•  grouping  of  the  organic  radicals,  the  details  of  the  transition  of 
the  primary  into  the  derived  radicals  must  be  given  with  each 
group. 
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CONSTITUTION  OF  THE  ORGANIC  RADICALS. 

DIFFERENT  GROUPS. 

It  has  been  repeatedly  remarked  «tl)at  an  organic 
molecule  wkich  plays  the  part  of  a  radical  may  con-  ConatitutioD  of 
aiat  of  many  or  few  simple  atoms,  and  is  to  be  viewed  in  dic^?**"^  '*" 
its  combinations  as  an  indivisible  whole.  This  is  the 
explanation  of  the  reactions  which  occor  when  the  organic  com- 
pounds are  broaght  in  mutual  reaction  with  other  materials.  Ace- 
trl  C4H3  is  a  radical  because  this  complex  atom  forms  with  OjfCL, 
Br,,!,  a  series  of  equivalent  compounds;  if  we  treat  (04113)013  with 

E»tassa,  we  obtain  chloride  of  potassium  and  acetate  of  potassa 
0(04H3)03;  ethyl  O4H,  is  also  a  radical,  for  it  combines  with 
0,S,01,Br,  etc.,  in  the  same  proportions  as  hydrogen  or  a  positive 
metal ;  for  the  same  reason  chloracetyl  O^OI.  is  also  a  radical,  for 
it  gives  the  same  combinations  as  acetyl  0^03,  etc.  But  another 
question  is,  how  are  the  individual  elements  and  atoms  united 
together  in  an  organic  molecule  or  radical?  Since  no  direct  ob- 
aenrations  are  possible,  the  answer  to  this  question  can  only  be 
theoretic ;  and  the  more  so,  since  many  equally  probable  and  cur- 
rent opinions  may  be  formed.  Indeed,  people  will  always  give 
that  theory  the  preference  which  can  combine  th^  known  facts 
most  consistently  in  a  common  whole,  with  the  fewest  suppositions. 
Often  when  we  have  succeeded  in  casting  a  glance  into  the  depths 
of  nature,  we  are  astonished  at  the  simplicity  of  the  means  used  for 
the  attainment  of  the  most  different  ends ;  and  it  may  be  asserted 
without  exaggeration,  that  the  more  complicated  the  suppositions 
are  which  support  a  theory,  the  farther  is  it  removed  from  the 
tmth.  Since  the  organic  compounds  cannot  be  produced  directly 
from  their  elements,  the  similarity  or  difference  of  their  internal 
constitution  is  mostly  to  be  known  only  from  the  products  of  de- 
oomposition  into  which  different  bodies  separate  by  the  action  of 
one  and  the  same  substance.  Benzin  (Oi,!!^)!!  and  phenole 
(C,,H^)0,HO  have  according  to  these  formul»  the  same  constitu- 
tion; if  we  treat  both  bodies  with  nitric  acid,  we  obtain  quite  dif- 
ferent products.  Thus,  phenole  gives  with  chlorate  of  potassa  and 
eoncentrated  hydrochloric  acid  chloranil  as  a  final  product ;  ben- 
iin  gives  no  trace  of  this  substance.  Benzoic  and  salicylous  acid 
both  correspond  to  the  same  formula  HO,0,4U^O3;  an  alkaline  solu- 
tion of  benzoic  acid  suffers  no  change  in  the  afr.  On  the  contrary 
salicylous  acid  dissolved  in  potassa  absorbs  oxygen  and  separates 
into  acetic  acid  and  mclanio  acid.  By  the  action  of  chlorine  upon 
formate  of  methyl  O^TI^O^  as  a  final  product  we  obtain  Cfilfi^;  if 
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we  bring  this  compound  together  with  wood  spirit,  there  arises  a 
compound  O^H^CIO^.  Thus,  acetate  of  ethyl  Cfifl^  goes  over 
finally  into  0,01,0^;  if  this  body  be  brought  with  potassa,  we  ob- 
tain GsGIoOq.  It  is  for  theory  to  give  the  reason  why  in  the  for- 
mer case  3  atoms  of  chlorine  leave  C^CI^O^,  and  the  replace- 
ment by  hydrogen  follows;  whilst  in  the  latter  Gl,  is  substituted 
by  0,. 

By  far  the  greater  number  of  organic  compoandB 
ConBtitntion  of  are  to  be  traced  back  to  radicals  which  consist  of 
ti^ejhydrocar-     ^^rbon  and  hydrogen,  and  were  called  above,  Hydrfh' 

carbjfli.  By  an  accurate  observation  and  'compaii« 
son  of  these  in  every  aspect  which  they  present,  it  is  found  thftt 
they  belong  to  diflferent  groups,  and  that  those  of  each  group  mostly 
form  an  ascending  series  in  which  each  successive  member  contaim 
the  same  number  of  carbon  and  hydrogen  atoms  as  the  preceding. 
But  whilst  the  radicals  of  one  group,  in  their  combining  propor- 
tions, are  allied  to  hydrogen  and  the  positive  metals,  those  of  a&* 
other  agree  in  this  relation  with  the  negative. 

In  all  the  radicals  of  the  hydrocarbyls  may  be  di»* 
AedTomole-  tinguished:  1.  the  Active  Ulement  or  Molecule;  and 
p^ent^  ^^^'    ^'  ^^  •Ascending  Paseive  Component,  by  which  the 

individual  members  of  a  group  are  formed.  In  all 
Organic  RadiedU  which  have  a  Positive  character ,  the  Active  Part 
ie  M;  in  the  Negative  O^H.  The  Ascending  passive  member  of 
the  Component  is  always  C^ff^.     All  radicals  which  appear  m 

simple  combinations  of  the  components  G^H^  with 
HydroiBootr-     ^j^^  ^^^j^^  g  or  G,H,  form  the  class  of  the  Hydroi^^ 

carhyls.  But  if  between  the  ascending  G,H,  and  tbe 
active  H  or  G,H  another  molecule  of  carbon  atoms  entersa>  G^C^, 
Hydropolycar-  ^«'C„  which  may  be  considered  as  NucleuSj  we  thus 
byls.  obtain  the  class  of  Hydropolycarbyls. 

FIRST  CLASS. 

nVDROISOCARBTLS. 

To  the  radicals  of  the  hydroisocarbyls  belong : — 

a.  The  Methyl  Cfroup;  component  C^H^  MtiTe  part  HtMCgH,. 

b.  The  Formal  Oroup ;  "         CgH^     "        "     CgH—CJffy 

The  radicals  which  form  the  basis  of  wood  spirit, 
e  y  group,  ^j^^^jj^i^  spirit  of  amyl,  etc.,  form  an  ascending  series 
which  correspond  to  the  formulae  C,H3,G^H,,C^jHy,GgHg,G,^Hjj 
.  .  .  .  Gq^H^..  These  radicals  all  unite  in  the  same  atomic 
proportions  with  U,0,S,Se,Cl,Br,I,  forming  equivalent  compounds 
which  possess  the  same  chemical  character.  The  diflference  which 
they  present  in  physical  relation,  is  alone  dependent  upon  the  dif- 
ference of  their  carbon  and  hydrogen  atoms.     In  all,  the  hydrogen 
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atoms  exceed  the  carbon  by  one,  whilst  the  single  members  of  the 
group  diflfer  from  each  other  by  a  plas  or  minus  of  C,H,.  The 
first  member  of  the  series  is  methyl  G^H,;  if  we  withdraw  C,H, 
there  remains  II.     These  radicals,  hence,  appear  as  combinations 

of  H  with  C,H,,2C,H,,3C,H, The  atom  of  hydrogen 

is  the  ground  radical — the  active  element,  and,  in  fact,  the  com- 
bining series  of  these  radicals  entirely  correspond  to  that  of  hy- 
drogen, not  alone  in  the  compounds  with  the  above-mentioned 
negative  elements,  but  also  in  those  with  JS',P,Ar,St.  Like  hydro- 
gen, methyl  unites  with  the  above-named  elements  in  many  pro- 
portions, forming  strong  basic  bodies.  Thus,  as  NO,  by  loss  of 
OjO^Oj,©^,  goes  over  gradually  into  N0^,N03,N0,,N0,  so  we 
obtain  the  lower  members  from  the  higher  by  the  withdrawal  from 
the  latter  of  C,H„2C,H„3C,H,  .  .  Thus,  ethyl  C^H„  by  loss 
of  0,11^  goes  over  into  methyl.  All  radicals  of  this  group  give, 
with  1  atom  of  oxygen,  oxides;  which,  like  the  inorganic,  unite 
with  the  acids  to  form  salt-like  compounds..  The  constitution  of 
diese  radicals  may,  therefore,  be  expressed  by  the  formul»: — 

JlfeeAy?— C,H„H;  jF%?=2C,H„n;  -Amy?«  SC^H,,!!,  etc. 

Therefore,  in  these  the  component  and  active  part  must  be 
thought  to  combine  and  form  a  simple  organic  molecule.  All  or- 
ganic radicals  correspond,  in  their  gaseous  state,  to  2  volumes, 
equally,  if  C,H^  or  ^QC^H,  be  combined  with  H. 

-  In  acetic  acid,  metacetic  acid,  butyric  acid,  vale-  ^onnyl  group. 
rlanic  acid,  even  up  to  melissic  acid,  radicals  occur 

—  C^H,,CejH^C,H^,CioH^,  •  .•  •  •  ^flo^w-  The  difference  be- 
tween  the  individual  radicals  is  the  same  as  in  the  methyl  group, 
only  the  carbon  exceeds  the  hydrogen  by  1  atom.  If,  from  the 
first  member  acetyl  G^H,  we  withdraw  G^H,  there  remains  formyl 
■bC,II.  This  latter  corresponds  to  the  El  in  the  methyl  group; 
hence  it  is  the  active  molecule  in  the  whole  series;  the  individual 
members  appear  hence  as  a  combination  of  G,H  with  G2Hs,2G,H,,d 

C,H, ;  they  all  combine,  like  formyl,  with  0,  to 

form  acids,  and  also  give,  so  far  as  experiments  have  been  made, 
equivalent  compounds  with  the  remaining  negative  elements.  From 
what  has  been  said,  it  is  evident  that  each  member  of  the  methyl 
group  must  correspond  to  one  of  the  formyl.  Thus  II  in  the  methyl 
series  equals  G^H  in  the  formyl  series,  and  in  the  same  manner  is 

Methyl  CM^,K  like  Acetyl  G,H„G,H 
Ethyl  2G,H„H  "  Metacetyl  2G,H„G,H 
Amyl   6G,H„II     "   Capronyl    6G,H„G,H,  etc. 

If  the  active  element  II  in  the  methyl  group  receives  G,, 
we  obtain  thus  the  corresponding  member  of  the  formyl  group ; 
thus  cyanogen  NG,  brought  in  contact  with  methyl  C^U^^ll  gives 
nitro-acetyl  2(G,H„G2U)N ;  in  the  same  manner,  cyanogen  and 
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CoDTersion  of  ethyl  2C,H„H  give  nitro-metacetyl  (2C,H„C,H)N. 

Se  me^yl  ^^  ^®  '^^  foreign  oxygen  act  upon  the  radicals  of 

group  into  the  methyl  gronp,  the  ascending  G^H,  is  first  affected, 

those  of  the  whilst  H,  oxidizes,  C,  combines  with  the  active^  H  to 

i^^e."""^  ^^  ^^™  ^«^-     '^^^  *'*^^^*^  ^^  ^^^  ^^^^y^  K""^"?  "^^^^^  ^ 

thus  formed  always  stands  about  one  member  lower 

than  that  of  the  methyl  group  out  of  which  it  arises.     Thus 

goes 

Methyl    C,H,,H  over  into  Formyl    C,H. 

Ethyl    2C,H„H        "        Acetyl     C.H^aH. 

Amyl    5C,H„H        "        Valeryl  4C,H„C,H. 

By  the  conversion  of  oxide  of  ethyl  (2C,H,,H,)0  into  acetic  acid, 
(C,H„CjjH)03,  arises  first  (C,H,,C,H)0,  and  then  by  the  oxida- 
tion  of  this  compound  acetic  acid,  biU  which  the  moment  that  it  ii 
formed  combines  with  another  atom  of  undecompoaed  oxide  of  ethyl; 
hence,  in  the  commencement,  we  obtain  (2C,H2,H)0+(C,H^C, 
H)03aC,H304ssG4H402;  afterwards,  the  second  atom  of  oxide 
of  ethyl  goes  over  first  by  the  presence  of  oxygen  into  acetic  acid; 
thus,  by  the  oxidation  of  the  oxide  of  amyl  (5G,H2,H)0  we  obtain, 
first,  valerianate  of  amyl  5(C,H„H)0+(4C,H^C,H)0,-C3,Hj„0^ 

Quite  analogous  to  that  of  oxygen  is  the  behavior  of  the  halo- 
gens in  their  action  upon  the  members  of  the  methyl  group ;  they 
act,  first  of  all,  upon  C^H,,  set  C,  free  by  forming  2  atoms  hydro- 
chloric acid,  this  0,  combines  with  the  active  H  to  form  C,H. 
Hence,  by  the  first  action  of  chlorine  upon  oxide  of  ethyl  arises 
oxide  of  acetyl  (O^H,^ 0,11)0 ;  but  since  the  latter,  owing  to  the 
presence  of  oxygen,  oxidizes,  forming  acetic  acid,  by  the  presence 

of  chlorine  there  is  formed  oxychloride  of  acetyl;  (0,Hj|,0,H)  <  q. 

that  is  acetic  acid  in  which  0,  is  substituted  by  01,.  Like  acetic 
acid,  also,  the  oxychloride  of  acetyl  combines  the  moment  it  is 
formed  with  another  atom  of  undecomposed  oxide  of  ethyl  to  form 

(20,H„H)0+(0,H„C,n)|gj«0,H,Cl,0,-C,H,C10;  by  the 

farther  action  of  chlorine  the  second  atom  of  oxide  of  ethyl  goes 
over  also  into  oxychloride  of  acetyl ;  if  we  treat  this  compound  with 
potassa,  we  obtain  chloride  of  potassium  and  acetate  of  potassa. 
If  upon  chlor-ethyl  (203H3,H)CI  we  let  chlorine  act,  there  is  thus 
formed  first  a  compound  of  chlor-ethyl  with  chloride  of  acetyl 
(03H,,0,H)0l3,  and  then  pure  chloride  of  acetyl.  If  we  treat  this 
compound  with  an  alcoholic  solution  of  potassa,  we  obtain  chloride 
of  potassium  and  acetate  of  potassa. 

It  may  be  generally  elated  that  by  the  conversion  of  the  radicaU 
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of  the  methyl  group  into  those  of  the  formyl  group^  Conversion  of 
always  in  the  commeneement  combinations  of  both  radicSr^oto 
arise.    The  same  is  true  of  the  radicals  of  the  other  the  deriyed. 
classes. 

From  what  has  been  said  of  the  conversion  of  the  radicals  of 
the  methyl  group  into  those  of  the  form  jl  group^  it  is  self-evident 
that  to  those  of  the  former  no  derived  radicals  correspond ;  that 
is,  no  substitution  of  hydrogen  by  the  halogens  can  take  place, 
since  they  at  once  go  over  into  the  corresponding  members  of  the 
formyl  group.  We  can  certainly,  for  example,  consider  the  com- 
pound OgOIgO^  which  arises  by  the  action  of  chlorine  upon  ace- 
tate of  ethyl,  as  constituted  of  (C^Cl,)© +(0^013)03;  from  the 
behavior  to  potassa,  however,  it  would  appear  that  it  consists  of 

(C4CI3)  <  pt  +(04013)03;  thus  may  the  substances  which  arise  by 

the  first  action  of  chlorine  upon  chlor-ethyl,  and  are  constituted 
of  (C4H,)01+ (04113)013  be  viewed  as  chlor-ethyl  in  which  1  at  of 
chlorine  is  substituted  by  1  at.  hydrogen,  but  then  must  also  the 
acetate  of  ethyl  show  oxide  of  ethyl  in  which  1  at.  hydrogen  is 
replaced  by  1  at.  oxygen ;  the  erroneousness  of  this  opinion  is 
made  evident  from  the  decomposition  of  the  substance  by  pure 
potassa. 

On  the  other  hand,  if  the  halogens  act  upon  the  radicals  of  the 
formyl  group,  substitution  takes  place  in  such  a  way  that  the  as- 
cending molecules  0,H,,2C,H3,3C,H, gradually 

go  over  into  0,01„2C,01„30,01,  ...  or  into  0,Br„2C,Br3, 
•  •  •  .  and  take  the  place  of  the  first  in  the  radicals.  In 
most  cases,  then,  the  active  molecule  0,11  in  the  radicals  is  first 
by  the  action  of  chlorine  led  over  into  O^Cl,  when  all  passive  mole- 
cules O3H,  are  converted  into  0,01,.  The  original  character  of  the 
firimary  radical  is  changed  by  these  substitutions  only  so  far,  that 
as  has  been  already  remarked)  in  proportion  as  the  halogens  enter, 
the  radical  receives  a  negative  character.  All  the  atoms  of  the 
halogens,  which  substitute  hydrogen  in  the  radicals,  oppose  the 
action  of  potassa  because  oxygen  never  enters  as  a  constituent  of 
a  radical.  By  the  decomposition  of  acetic  acid  HO  (C,Hj,CjII)  O3 
by  chlorine,  arises  first  bichlor-acetic  acid  HO  (0,01,, C,H)  O3  which 
the  moment  it  arises,  forms  with  one  atom  of  acetic  acid  a  double 
acid-HO  (O.H^O^H)  0,+HO  (O^Ol^O^H)  O3,  which  maybe  also 
considered  as  acetic  acid  in  which  one  atom  of  hydrogen  was  sub- 
stituted by  one  atom  of  chlorine ;  but  this  compound  corresponds 
to  the  acetate  of  ethyl,  or  acetyl-chlorate  of  chlor-ethyl.  By  con- 
tinned  action  of  chlorine  the  second  atom  of  acetic  acid  goes  over 
into  bichlor-acetic  acid,  and  this  finally  into  chlor-acetic  acid  HO 
(O4OI,)  O3.  In  like  manner,  chloride  of  acetyl  (OIL, OH)  OI3, 
changes  first  into  chloride  of  bichlor-acetyl  (0,OLC,H)  OI3,  and 
finaUyinto  chloride  of  ter-chlor-acetyl  (0,01jpC,01)  01,- (04013)01,, 
6 
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ftnd  only  the  chlorine  atoms  which  are  combined  with  the  radical 
G^CI,  can  be  substituted  by  ozjgen  atoms.  Butyric  acid  HO 
(SC,H,CJI)0,,  brought  in  contaJtwith  chlorine,  forms  first  bichlor- 
butjric  acid  110  (C,C)„2C,II,,C,S)  0„  and  then  tetrachlor-batjrio 
acid  HO  {2C,CI^CjHpC,H)  Oj.  In  the  same  manner  ralerianio 
acid  HO  (4C,IIj,C2U]  0„  is  converted  at  first  into  bicblor-valerianio 
acid,  HO  (C,CI,,3C,H,,C,H)  0,,  and  then  into  tetracblor-Taleriama 
acid  HO  (2C,Cl3,2C,H„C,H)  0,;  in  complete  substitution  HO 
(40jCl.,C,Cl)  Oj  must  be  formed.  If  upon  formate  of  methyl 
(GiU„H)O  +  (CJl}0,,welet  clilorine  act,  we  obtain  after  alitUe 

{C,H)   |^^+(C.H)0,;  (0,01)  {  ^^+(C.H)0,,and(C,Cl)  |^ 

4-(C,Cl)  OjaC^Gl^O^.  If  we  treat  the  latter  compound  with  wood 
Bpiritwe  obtain  chlor-formateof  methyl(C,H,)0+(C,Cl)Oj—C^H, 
ClO^;  thoe  only  the  two  atoms  of  chlorine  withdraw  and  are  re- 
placed by  oxygen,  which  in  the  componnd  (G,C1)  <  p.  donotoecnr 

in  the  radicals.  Acetate  of  ethyl  is  gradually  led  over  by  chlorios 
into  the  following  combinations : — 

Acetate  of  Ethyl    .    .    .    (2C,H^H)0+(C,H^G,H)0, 

-  C,H,0,. 

1.  sabatitntion     "  {G^C,H)  j  ^  +{C,H^C,H)0^ 

'=  C.H,C1,0 . 

2.  «  "  (G.Cl^C.H)  1^  +(C.H«C,H)Or 

-  G.H^Cl.O,. 

8.  «  "         (C,01^C,C!)  I  ^  +{CA.C.H)0r 

*=  O.HjCI.O,. 

4.  "  "         (G,G1„C,0!)  S,^+(C,C]pC^)Oy 

"-  C,HC1,0,. 

5.  "  "         {C,C1„C,G1)  {^+(C.Cl„0,CI)0r 

*-  G,C1.0,. 

By  the  combining  of  the  first  substitution  with  one  atom  of  no- 
decompoeed  acetate  of  ethyl  arises  Cgll^ClO^,  and  by  that  of  the 
second  with  the  third  CgHjOljO^.  If  we  treat  the  fifth  substitution 
with  an  alcoholio  solution  of  potassa,  we  obtain  (C,C1^C,C1)0,^ 
G,CIgOg;  hence  only  two  atoms  of  chlorine  withdraw,  and  are 
replaced  by  oicygen,  which  is  not  contained  in  the  radical.  As 
yet  but  few  derived  radicals  of  the  formyl  group  are  known  in 
which  hydrogen  is  replaced  by  NO^. 

As  in  the  formation  of  derired  radicals  the  atoms  of  hydrogen 
are  replaced  by  an  equal  number  of  chlorine  atoms,  it  may  be  alio 
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that  in  the  derived,  chlorine  is  substituted  by  hydro-  Conyewionof 
gen,  whereby  these  are  again  reconverted  into  pri-  Sicals  ^to  Se 
mary.  This  case  occurs,  for  instance,  when  potassium  primary. 
or  another  positive  metal  and  hydrogen  work  simul- 
taneously upon  a  derived  radical.  In  the  same  moment  that  the 
positive  metal  unites  with  the  halogens  an  equal  number  of  atoms 
of  hydrogen  enter  in  their  place.  -Here  comes  into  view:  Ist,  the 
great  affinity  of  chlorine  for  the  metals,  and  2d,  the  inclination  of 
the  carbon  atoms  to  form  with  hydrogen  positive  radicals  which 
show  great  opposition  to  the  negative  oxygen.  Thus  chlor-acetio 
acid  H0( 0,01^0301)03,  with  six  atoms  potassium  amalgamated  with 
mercury,  and  three  atoms  water  simultaneously  brought  in  contact 
gives  again  acetic  acid  HO(0.H„C2H)O3;  if  we  use  less  potassium 
we  obtain  the  middle  member  ^^(OjH,, 0,01)03.  Ohloride  of  cMor- 
formyl  (O^OOOI,  by  the  samctreatment  is  converted  into  chlor- 
methyl  ( 05113)01,  and  hereupon  into  hydro-methyl.  (Marsh  gas) 
(C2H3)H,  ia  this  manner  by  the  action  of  chlorine  upon  hydro- 
methyl  arises  in  the  commencement  (03H)0l3,  and  then  (0,01)013. 
These  transpositions  are  fully  explained  by  the  chemical  character 
of  the  new  radicals,  which  has  been  fully  developed  above. 

As  in  the  primary  so  also  in  the  entirely  or  partially  derived 
radicals,  must  the  individual  components  be  thought  united  as  in 
a  whole,  for  only  in  their  totality  do  they  produce  molecules  which 
assume  the  place  of  elements  in  the  compounds ;  the  derived  radi- 
cals also  give  two  vol.  gas.  First,  by  the  union  of  these  primary 
or  derived  radicals  with  each  other,  or  with  inorganic  matter,  the 
real  paired  radicals,  as  well  as  the  double  radicals  are  obtained, 
whose  gaseous  atomic  volume  is  mostly  four  vol.,  or  like  that  of 
the  single  radicals. 

Clhar-methyl  ga$  (0,H,,H)01  led  through  a  glowing  porcelain 
tube,  separates  into  methylen  0.H,,  and  into  HOI ;  in  the  same 
manner  from  chlor-ethyl  (20,H,,U)01 ;  we  obtain  Paired  radi- 
elayl  C^H^  and  HOI.  The  formation  of  these  bodies  cals  formed  by 
can  be  simply  explained  by  the  assumption  that  the  ^5.""^°^^^® 

TT  •  xi_    1  xi_    1  •   •       ^    xL      1.1     •  J   radicals  of  the 

active  H  m  methyl  or  ethyl  joins  to  the  chlorine,  and  methyl  group 
thereby  the  components  0,H,,20,H,  are  set  free  as  with  thoae  of 
independent  radicals.  But,  with  this  explanation,  ^«fo"nyi- 
the  other  relations  of  these  bodies  do  not  agree;  thus  these  radicals 
do. not  correspond  to  two,  but  to  four  vol.  of  gas.  According  to 
this  opinion  elayl  20,H„  by  loss  of  one  atom  of  hy- 
drogen, must  be  converted  into  acetyl  (0,H„C,H);  ^^^^  ^'^^P* 
but  this  is  not  the  case,  as  is  apparent  from  the  phenomena  of  the 
substitution  of  elayl.  All  the  phenomena  which  methylen  and 
especially  elayl  present  are  explained  consequently  when  these  are 
considered  as  paired  double  radicals  arising  from  those  of  the 
methyl  group  with  those  of  the  formyl.  According  to  this  opinion 
elayl  appears  as  a  compound  of  methyl  with  formyl -■(0,H3)^(0,H) 
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■aMe,^Fo«2  vol.  methyl  gas+2  vol.  fbrmyl  gasai4  voL' elayl 
gas.  By  the  formation  of  elayl  from  chlor-ethyl,  chlorine  does 
not  go  to  the  active  H,  but  to  one  atom  hydrogen  of  C^H,  and 
forms  CjH  or  formyl,  whilst  the  yet  remaining  elements  unite  to 
form  methyl  (C,H^C,H,H)C1— HCl- C^Hjj^C^.  Whilst,  there- 
fore, in  ethyl,  all  atoms  are  united  to  form  a  common  organic  mole* 
cule,  elayl  appears  as  a  double 'radical  consisting  of  methyl  and 
formyl,  both  as  independent  radicals;  according  to  this  view, 
methylen  0^  appears  as  a  combination'  of  hydrogen  with  formyl 
BsHf^'Fo  in  which  H  corresponds  to  methyl  in  elayl.  Thus  met- 
elayl  C^jH^is  constituted  of  ethyl  C^H„  and  formyl  a«(C4H,)'"(C,H). 
By  combination  of  formyl  with  the  ascending  members  of  the 
methyl  group  arises  therefore  a  row  of  double  radicals,  all  of  which 
correspond  to  four  vol.  in  the  gaseous  form ;  and  of  these,  each 
successive  member  contains  C^H,  more  than  the  corresponding. 
Thus  is— 

Methylen:  H,^Fo=-C^;  Mayl:  Me,^Fo=C^H,;  Metelayl: 

Ae,To=s«CgH^  ic. 

The  radicals  of  this  group  which  we  call  the  elayl  group  all  pos- 
sess the  property  to  unite  themselves  directly  with  two  atoms 
of  the  halogens.  Chlor-elayl  is,  therefore,  a  paired  compound  of 
chlor-methyl  with  chlor-formyl=aMeCPFoCl.  If  we  treat  chlor- 
elayl  with  an  alcoholic  solution  of  potassa,  we  obtain  a  paired 
compound  of  CjHj,Hwith  chlor-formyljaC,Hj,H+'^FoCl,  attended 
with  the  formation  of  chloride  of  potassium  and  water.  This 
body  (the  paired  compound)  is  directly  combined  with  two  atoms 
of  chlorine  and  forms  a  paired  compound  of  (CjHjCl+HClpFoCl. 
This  substance  has  the  same  elementary  constitution  as  chloride 
of  acetyl  (CjHjjCjHjClg;  but  the  latter  gives  with  an  alcoholic 
solution  of  potassa  chloride  of  potassium  and  acetic  acid;  on  the 
contrary  the  compounds  arising  from  elayl  separate  into  two  atoms 
FoCl,  forming  chloride  of  potassium  and  water.  If  upon  chlor- 
elayl  (CjHj,H)Cr(CjH)Cl,  we  let  chlorine  act,  we  first  obtain 
(C3H)Cl3(C,H)Cl=C,H,Cl„  then  (C,Cl)Cl3,(C,H)Cl=C,HClp  and 
finally  (C,C1)013,(C3C1)C1=C,C1,.  If  the  last  compound  were 
identical  with  chloride  of  chlor-acetyl  (C^ClaJCla;  a  transposition 
would  follow  the  last  action  of  chlorine. 

Hydrate  of  acetic  acid,  led  as  vapor  over  heated  hydrate  of 
potassa,  separates   into   hydro-methyl  (marsh   gasj 
erouD   ^^         (C,H,)H,  and  into  two  atoms  of  carbonic  acetic  acid 
*^  ^'  HO(C,H^C,H)03«(C,H^H)H4-2CO,.      There    is, 

therefore,  combined  with  four  atoms  of  oxygen  0,  from  the  active 
O3H;  thereby  methyl  arises,  which  remains  combined  with  the 
hydrogen  of  the  hydrate  water.  If  we  subject  the  hydrate  of 
acetic  acid  to  the  influence  of  heat  without  the  action  of  potassa, 
or  of  neutral  anhydrous  acetic  salts,  we  obtain  aceton  C^fi^ 


AOSTOKTL  QBOUP.  69 

and  200,.  In  tbis  case  two  atoms  of  acetic  acid  take  part  in  tbe 
decomposition ;  since  four  atoms  of  oxygen  combine  with  two  atoms 
of  carbon  in  the  active  G^H  from  one  atom  of  acetic  acid,  methyl 
C2H3  is  formed ;  at  the  same  time  the  second  atom  of  acetic  acid,  ^ 
by  the  loss  of  0,  is  converted  into  acetous  acid  (C4H3)02,  with  which 
methyl  combines  as  a  pairling.  Hence  the  formula  for  aceton  is 
C,H3,'^(C4H3)0,«BMe,^AcO,=  four  vol.  gas,  or,  also,  MeO,'^AcO,  . 
in  which  case  it  appears  as  a  paired  compound  of  oxide  of  methyl 
with  oxide  of  acetyl.  All  the  decompositions  of  aceton  agree  with 
the  opinion  that  it  contains  methyl  and  acetyl.  Is  elayl  Me,^Fo, 
then  is  the  radical  of  aceton  Me,^Ac.  As  aceton  from  acetic  acid, 
so  arises  butyren  C,^Hj^0^rom  butyric  acid  CgH^Oj.  Henoe  the 
formula  for  butyron  is  C^Blj^{G^'EL^O^  ;  all  radicals  of  the  group 
which  we  call  the  acetonyl  group,  are  combinations  of  the  methyl 
group  with  the  corresponding  members  of  the  formyl  ffroup.  There- 
lore  these  radicals  also  form  an  ascending  series  in  which,  however, 
the  diiference  between  the  individual  members  is  not  G^H,,  but 

Aceton,         (C,H^Hp  (C,H^G,H)0,-C<jH.O,. 
Metaceton,  (2C,H^Hp(2C,H„G,H)0,-  C^oH^^O,. 
Butyron,     (3C,H^Hp(8C,H„G,H)0,-C,,H„0,. 
Valeron,     (4G,lCHp(4C,H„C,H)0,-  Cj,H,,0„  etc. 

If  we  treat  aceton,  in  the  cold,  with  hydrated  sulphuric  acid,  it 
separates  into  water  and  oxide  of  mesityl  CqH^O  ;  oxide  of  meta- 
cetonyl  has  also  the  same  elementary  constitution,  but  it  consists 
of  (2G,H^G,H)0;  the  former,  on  the  contrary,  is  a  paired  com- 
poandtaG,E^'^(C4H3)0,  corresponding  to  the  chlorine  compound 
in  the  elayl  group :  C,H,^(C,H)C1. 

By  the  dry  distillation  of  glycerine  G^H^Oi,  it  separates 
into  three  atoms,  HO,  and  into  oxy hydrate  of  acryl  HO, 
(C^H3)0a"CflH^0,;  by  oxidation  this  compound 
goes  over  into  acric  acid  H0,( 0^53)03.  If  we  bring  ^ 
»  strong  alkaline  solution  of  this  acid  in  contact  with  the  air,  it 
separates  by  absorption  of  oxygen  into  formic  acid  and  acetic  acid ; 
hence  it  follows  that  acryl  C^H,  must  be  a  paired  radical.  If  we 
suppose  the  pairling  to  be  C^H,,  then  this  pairling  with  formio 
acid  (C,H)03  is  acric  acid;  the  formula  hence  is  C^H^'^FoOj.  In 
decomposition  the  pairling  leaves  formic  acid,  and  with  2  at.  oxy* 

Sen  and  the  elements  of  1  at.  water  it  forms  acetic  acid:  02H,+ 
^,+HOaB(C4H3)03.  As  acric  acid  appears  as  a  paired  formio 
acid,  so  the  primary  acids  of  chlor-succinic  acid  appear  as  paired 
acetic  acid :  CgH^^AcO,,  and  lactic  acid  as  a  paired  compound 
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SE-COND  CLASS.  . 

HTDKOPOLTCASBXLS. 

>  PirU  Group. 

Olayl  groap.     Component,  C,H,;  Ifncleiu,  C^;  ActiT«Put,  C,H=CfH^ 

Iv  between'  the  compoQents  and  the  active  part  of  the  formyl 
•  group  the  nncletu  C,  enters,  we  obtun  radicals  which 

Olejlgronp.  combine  with  3  atoms  of  oxjgen'to  form  aoids;  the 
higher  members  are  ranked  directly  with  the  higher  members  of 
the  formyl  group ;  the  best  known  of  these  acids  is  oleic  acid. 
The  conecitntion  of  the  radicals  of  this  group  is, 

Member  1.  Terecryt,       C,H„C„C,H=C8H,. 

"  2.  Unknown,    2C,H„C„C,II=C,H^ 

"  S.  Camphyl,      3C,H„C,.C,H=C„H^ 

"  IS.  Moringyl,  18C,H„C„C,H-C„H^ 

"  16.  Oleyl,        16C,H,,C,,CiH=C„H„. 

«  17.  Doeglyl,     17C,H„C„C,H=C^H^ 

«  20.  Erucyl,      20C,H„C„C,H=C^H,^. 

All  radicals  .contain  three  atoms  more  of  carbon  than  of  hy- 
drogen. 

Succinic  acid,  lipinic,  adipinic,  pimelinic,  suberic, 
Doable  radicals  and  sebacic  acid,  form  an  eminently  distingnished 
theradjoila  of  t''*^  "^  acids.  According  to  the  most  accurate  in- 
(he  oleyl  group  vestigation,  succinic  acid,  in  all  its  relations,  par- 
withfomyL  ticnlarly  in  the  succin- sulphuric  acid,  and  in  the 
phenomena  of  substitution  by  chlorine,  may  be  coa- 
uccj  group,  gjjgfgj  ^jjij  certainty  as  a  double  acid;  that  is,  as 
consisting  of  two  acids,  each  of  which  retains  in  the  compoand 
its  own  absorbing  capacity.  If  upon  acetic  acid  anhydrous  sul- 
phuric acid  be  left  to  act,  we  thus  obtain  a  paired  double  acid^ 
2H0(C,H„C^0,)0„"S0j,  as  a  compound  of  sulphuric  acid  with 
acetic,  in  which  the  active  H  in  C,H  is  substituted  by  80*;  this 
acid  saturates  2  at.  base.  Quite  in  the  same  way,  the  above-men- 
tioned acids  may  be  considered  as  double  acids,  consisting  of  for* 
mio  acid,  with  the  different  acids  of  the  oleyl  group :  these  acids 
all  saturate  2  at.  base.  Their  formation  speaks  in  favor  of  this 
opinion :  if,  for  instance,  they  arise  by  the  oxidation  of  oleic  acid, 
and  the  higher  members  of  the  acids  of  the  formyl  group;  sebacio 
acid,  however,  can  only  be  obtained  by  the  dry  distillation  of  oleic 
acid. 
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According  to  this  ustunpHon,  the  constitution  of  these  acids  is: 

Succinic  acid,  2IIO(C,Hj)0,~FoOj=C,  U,0,. 

Lipinio        "      2II0{C,  n,)0,~FoO,=  C^H,0.. 

Adipinio     "     2IIO(C„H,)0„-FoO,=  C^U,0^. 

Kmelinic  «     2HO(C„HjO„^FoO,=  C,.II,A. 

Suberic      "    2HO(C,,U„)0„~FoO,=  C,aH„0,. 

Sebacie      »    2HO{C,.H,jO„^FoO,=  C„H„0,. 
Bj  the  action  of  chlorine  upon  anocioate  of  ethjl  2{CJ3.,)0+ 
(CaH,)0,,"FoOy  we  finally  obtain  a  compound  which  coosistB  of 
C«HauO,-[2{C,Cl^C,Cl|^n  (C,CyOp^C,H)Or     If  we 

heat  this  compound  to  290°,  a  smokiiig  fluid  goes  over(with  erolution 
of  carbonic  acid),  which,  brought  in  contact  with  water,  separates 
into  hydrochloric  acid,  chlor-acetio  acid,  and  into  chlor-Buccinio 
•eid  C,CljH,0^  Hydrochloric  acid  and  chlor-acetic  acid  (0,01,, 
C,Cl)Oj,  arise  by  the  decomposition  of  oxychloride  of  chlor-acetyl ; 
(C,a^C,Cl)  {  ^,       If  the  nucleus  leave  (C^ClOOj-CC^Cl^C^C, 

01)  we  obtain  chlor-acetyl ;  C.CL  Now,  chlor-succinic  acid  is 
(C,CyO,"(C,H)0,+HO-C>CI,H,0,-C,H,"{C«Cg03+2CO,. 
If  we  treat  the  compound  arising  from  the  action  of  oUorinc  upon 
neoiDate  of  ethyl,  with  alcohol,  we  obtain,  upon  addition  of 
water,  faydroohlorio  acid,  carbonate,  cblor-acetate,  and  cblor-Hnc- 
einate  of  ethyl;  if  we  shake  the  same  with  ammonia,  thus  arise 
flUorida  of  ammonium,  chlor-acetamid  NHjCC^CyO,,  and  chlor- 
mccinate  of  ammonia.  These  deoompoaitions  are  explained  in  a 
liopk  manner  by  the  received  formula  for  Succinic  acid. 

Second  Oroup. 
The  second  group  of  the  radicals  of  the  hydropolycarbylg  in- 
dndei: — 


the  fwmyl  to  the  methyl.  If  we  lead  chlorine  gas 
into  a  solation  of  1  part  bentoic  acid  (2C,H„G„G,H)0,^CuHj 
Og,  and  8  to  4  parts  hydrate  of  potsssa  in  5  parts  water,  we  tbos 
obtain  chlor-niceinic  acidaG„H^G10„  attended  with  erolution  of 
earbonio  acid.  Without  doubt,  niceinic  acid  (2CiE„Ga,CiH)0,» 
(CnH,)0,  is  formed,  and  only  by  the  continued  action  of  chlorine 

a  compound  of    niceinic    acid   with   bichlor<niceinio  acid   

(C„HJO,^**(G,Gl,0,H^G„C,H)0,-(Cj.H^Cl)0..  Werepurehy- 
drate  of  niceinic  acid  known  isolated;  it  would  separate  by  dnr 
distillation  with  hydrate  of  lime  into  bydro-nicyl  (2C^yC„H)H. 
and  carbonic  acid,  as  hydrate  of  soetio  acid  into  hydro-methyl  and 
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carbonic  acid;  this  compound  then  would  behave  to  niceinic  acid 
as  hydro-methyl  to  acetic  acid  : — 

Hydro-nicyl  (2C,HyCft,H)Hc«niceinic  acid  (2CJa[,,C«,C,H)0,. 

Hydro-methyl  (C,H,H)H= acetic  acid  (CJI„C,H)0,. 

If  between  the  active  and  the  passive  part  of  the  methyl  group 
the  nucleus  C^  enters,  we  obtain  the  corresponding  members  of  the 
nicyl  group,  and  similarly  the  formyl  group  is  converted  into  the 
niceyl  group.  The  formulae  for  the  radicals  of  these  groups  are 
hence : — 

Nicyl  Ghroup.  Nioeyl  Gfoap. 

2C,H^C^,H=  CjqH,  .  .  .  2C,H,,C5,C,H«siC,,H^ 
8C,H„C5,H=»C,jHy  .  .  .  8Cj|H,,C^,C,H«Ci4Hy 
4CgHj|,C5,H=«  Cj^Hg  •    •    •  4Gj|H3,Co,G2HbiCi0Hq. 

As  yet  only  the  second  members  in  combination  with  chlorine 
are  known ;  Ghlornicyl  (Chlornicid)  (Cj^^f)^^  ^  obtained  by  the 
dry  distillation  of  chlorniceinic  acid  with  an  excess  of  hydrate  of 
lime. 


FurfaroL 


PAIRED  RADICALS  OF  THESE  GROUPS. 

By  the  distillation  of  flour  or  wheat  bran  with 


sulphuric  acid,  we  obtain  an  oily  compound — fwt^ 
furol,  which  consists  of  C^^Hfl^.  It  corres*ponds  in  its  gaseous 
state  to  4  volumes,  whence  it  appears  that  it  contains  no  simple 
radical.  Of  th«  4  atoms  of  oxygen,  2  atoms  may  be  replaced  by 
sulphur;  hence  I  consider  furfurol  as  a  paired  compound  consist- 
ing of  0,H0,  as  a  pairling  combined  with  the  first  member  of  the 
nicyl  group=C2HO,'^(C3H„Ca,H)Oa;  the  sulphur  compound  then 
consists  of  C,HO,'^(C,H„Cft,H)Sa. 

If  a  strong  alkaline  solution  of  salicylous   acid 
^^  •  HO,C,^H,Oj  be  brought  in  contact  with  the  air,  it 

separates  (as  acric  acid  into  acetic  and  formic  acid)  into  acetic 
acid  and  melanic  acid  Gj^H^O,;  by  oxidation  we  obtain  salicylic 
acid=H0,Gj4H^0^  which,  in  chemical  relations,  behaves  itself 
quite  like  benzoic  acid  KOyC^flfiy  The  separation  of  salicylous 
acid  into  acetic  and  melanic  acid  indicates  a  paired  radical.  If 
we  subtract  as  a  pairling  G^H^O,  (the  pairling  of  lactic  acid), 
there  remains  for  salicylous  acid  (G|.H3)0,  and  for  salicylic  acid 
(G,oH3)03=(C,H„C„G,H)0  and  (G,H„Ge,G,H)03.  The  f9rmul» 
for  the  acids  are  hence:  H0,G4H30,'^(G3H„G^,G,H)0  and  HO,' 
G,H303'7(G3H3,Ce,C3H)03.  If  the  pairline  G.H^O,  separates,  it 
forms  with  the  elements  of  one  atom   HO  acetic  acid.     (7au- 

marylous  acid  holds  the  same  relations  to  eoumarjf* 
Quinary  ^^  ^^^  ^j^^^  salicylous  acid  holds  to  salicylic  acid. 

Both  compounds,  by  treatment  with  hydrate  of  potassa,go  over  into 
salicylic  acid  under  evolution  of  hydro-carbon.    Now,  coumary* 
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loQB  aoid  consists  of  HOyC^H^O,,  and  coumarylic  acid  of  HO,  C., 
H,0^  If  from  both  we  withdraw  salicylous  and  salicylic  acid, 
there  remains  C.H,.  Hence,  coumarylons  acid  consists  of  2C4IL+ 
0,^(aH,,C^,C,H)0,  and  coumarylic  acid  of  2C^H,+  0,'^(C,H„ 
CefCjEnOj,  or  there  are  compounds  of  salicylous  acid  and  salicylic 
acid  with  the  pairling  G4H,.  Farther,  to  this  group  belong 
anisylous  acid  HO^CjjHyOj  and  anisylic  acid  HO,  AnisyL 
C|H,0^      The    difference  between  these   and  the 


compounds  of  salicyl  is  G,IL;  therefore,  anisylous  acid_consists 

H,0,^(2  C,H^  Oft,  C,H] 
0,""(2CH„Ca,C,H)0,.     The  formula  for  the  paired  rac(^cals  of 


of  H0,C,H,0,"^(2C,H^C„C,H)0  and  aniaylio  acid  of  HO,C,H, 


these  compounds  are  hence : — 

Salicyl  ....  aH,0r(C,H^C„C3H)=C,,n,0^ 
Coumaryl  .  C,H^C,H,03(C3H«C^C,H)=  C„H,0,. 
Anisyl      ....     C,H,0,(2C^H„C^C,H)=Ci,H,0,. 

If  we  subject  salicylic  acid  to  dry  distillation,  we  thus  obtain, 
under  formation  of  carbonic  acid,  phenol  C^^Ufi^.  j,^^  ^   ' 
Phenol  is  a  hydrate,  for  it  forms  with  potassa  a  com- 
pound K0,Cj3H,0,  resembling  ether-potassa  KO^Cfi fig.    In  the 
same  manner  it  gives,  with  sulphuric  acid,  one  of  the  paired  acids 
o»HO(C„H,0,S03pS03,  corresponding   to  ether-sulphuric  acid. 
Therefore,  in  the  formation  of  spirol,  2  at.  oxygen  leave  thepair- 
ling,  and  2  at.  oxygen  leave  the  acid;  out  of  HO,C.H,0,'"(C,^Cg, 
CJH)03  is  withdrawn  HO,C,H,^(C„H„C,H)0=HO,C„H,0.     If 
salicylate  of  methyl  with  baryta  be  subjected  to  dry  distillation, 
we  obtain  anisol  CjJ3.fi^  and  in  like  manner  from 
the  salicylate  of  ethyl  is  formed  phenetol  C^^B.ifi^  pheiTetoi. 
Anisol  and  phenetol  contain  no  hydrate  water,  and 
give  no  compounds  with  potassa.     From  their  behavior  to  chlorine 
and  nitric  acid,  it  seems  that  1  at.  hydrogen  not  in  the  radical,  is 
found  which  may  be  substituted  by  chlorine,  bromine,  and  NO^ ; 
hence  the  formula  for  anisol  is  b  Clifif^{2C^B^,Cf^jH)K^  and 
that  for  phenetol- C,H,0,'"(3C3H3,Cfl,H)H. 

Phenol C,H,(C3H„C„H)0+H0. 

Anisol C,H,0a(2CH^C,H)H,Br.Cl.N04. 

Phenetol    ....     C,H,0,(3C,H„C^,H)H,Br.Cl.N0,. 

If  we  treat  phenol  with  chlorate  of  potassa  and  hydrochloric 
acid,  it  is  converted  into  chloranil  Gj^GI^O^:  we  also  obtain 
the  same  compound  from  chinon  G^H^O^,  by  distilling  the  latter 
compound  with  chloride  of  lime,  simultaneously  with  compounds 
which  correspond  to  the  formulae  Cj3H3G104,G„H,Gl,04,  and 
O^HGljO^.  Chloranil  is  hence  the  derived  compound  of  chinon. 
Ifwe  assume  that,  in  the  formation  of  chloranil  from 
phenol,  the  nucleus  G^  is  not  affected,  then  is  given  ^y^^ 
as  formula  for  chloranil  C,C10,"(G,Gl9GoiCsGl)Os; 
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andjlberefore,  thfttof  chiDon— 0^0,'~(CA.Co.C,H)0^  Chinon 
behaves  to  forfurol  as  acetyl  to  methyl ;  all  compounds  of  phenol 
give  by  the  same  treatment  chloranil.     To  the  paired  eomponnds 

of  this  group  belongs  also  saligenfn  C^HjO,.  By 
SKhgeniQ.  ^1^^  action  of  oxidising  bodies,  tnis  latter  componnd 

is  conTerted,  by  formation  of  vater,  into  the  hydrate  of  salicyloua 
acid.  This  analysis  is  simply  explained  if  we  assume  for  the  for- 
mula of  saligenin  HO,C^H^O,"(C,H„C,,C,H)0 ;  if  the  pairling 

H,  withdraws,  salicyloos  acid  remains.  In  the  same 
^'  manner  we   may  consider   indigo-blne   as  a  paired 

compound  of  cyanogen  with  salicyla  C^H,0,(C|H^0g,O^)"NC, 
"=NC„H,0^    Therefore  is, 

Furfurol C,ll  0  ~  (C,H„C,H)0,. 

Chinon C,II  0,"  (C,n„C„C,H)0. 

Phenol C,H,    "  (C,H„C„U)0  +  HO. 

Creosote  (taurylio  acid)  .  C,H,    ~(2C,H„C„n}0  +  HO. 

Aniflol C,II,0r(2C,H„C„H)H. 

Phenetol C,H,0,~(3C,a„C„H)H. 

Salicylous  acid  .     .     .     .  C,HjO,~  (C,H^Cb,C,H)0  +  HO. 

Salicylic  acid     ....  C,H,0."  (C,H^C„C,H)03+H0. 

Anisylous  acid  ...    .  C,H,0,'(2C,H„C„C,H)0  +  H0, 

Anisylicacid     ....  C,H,0n2C^„C,C,H)0,+  H0. 

By  the  action  of  chlorine  upon  phenol  we  obtain  three  oom- 

pounds  which  correspond  to  the  formula  HO,C„H, 

^^f,^'      CLO;  H0C,,H,C1,0,  and  H0,C,„C1,0,  all  of  which 

CBlB  of  IMS  S       •  ,  '■       »        ^    . '  B  .'i         •  Til  I  1 

groap.  possess  the  properties  of  an  acid.     Phenol  may  be 

viewed  as  wood  Hpirit  with  the  nnclens  C«  and  the 

paiiling  C^Hj.    In  similar  manner,  as  oxide  of  methyl  is  converted 

by  the  action  of  chlorine  into  ozychloride  of  formyl  (C^)  \  ni 
ph«Dol  must  form  a  compound  » HO, C^H^CgfCiH)  -{  ni  '  ^^  ^^* 
continued  action  of  chlorine  must  arise  HO,C,H,"(0«C,C1)  <  q| 
-HO,CyH,Cl,0.  and  finally  H0,C,C1  *(C„C,C1)  ■[  ^  -HO,C„ 

C1,0.  Hence  these  compounds  behave  to  phenol  as  the  combina- 
tions of  formyl  and  chlorformyl  to*  oxide  of  methyl  or  to  wood 
spirit.  The  compounds  which  arise  by  the  continued  action  of 
chlorine  upon  ant  sol  and  phenetol  belong  to  the  salicyl  and  anisyl 
compounds.  In  the  commencement  we  obtain  cbtor-anisol :  G.H, 
0,"(2C,HpCgH}Cl  corresponding  to  chlor-ethyl,  by  farther  action 
is  formed  chloride  of  salicyl  C^I^O,"(0,Hj,Cg,CjH)Cl,  correspond- 
ing to  chloride  of  acetyl.  If  chloride  of  salicyl  combines  with 
ohTor-aniBol,weobtainC.H,0,"(2C,HpC„H)Cl-|-C,H,0,"(C^C„ 
C^)Clj»CuH,Ci,Or    The  same  relations  exist  when  mtn«  acid 
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sets  upon  the  above-mentioned  bodies ;  we  obtain  the  corrrsponding 
nitro  combinations. 

By  the  action  of  bromine  upon  salicylous  acid,  we  first  obtain,  a 
eomnoand  of  salieyloas  acid  with  bibrom  salicylons  acidaaHO^ 
''      Pr(C,H^C,,C,H)0+HO,C,H,Or(C,Br,,C«C,H)0=HO, 
iBrOj,  and  then  bibrom  salieyloas  acid,  etc. 

Third  Group. 
Component  C.Hg;  Nnoleos,  C,;  ActiTO  Element,      HsbC^^H,. 

"A;  -    ■  •    -         -_   - _ 


oompoa 


«  f«  R    .  «« 


Cg;  ActiTePart,        CgHsBC^Hy 

As  the  methyl  gronp  by  taking  G^  is  converted  into  the  nicid 
group,  so  the  benzid  group  is  formed  by  taking  the  nucleus  G,, 
and  in  the  same  manner  from  the  formyl  group  arises  the  benzoyl 
group.  The  benzoyl  group  behaves  to  the  benzid  group  as  the 
methyl  to  the  formyl.    Thus  corresponds, 

Benzid,  2G,H„G8,H  to  Benzoyl,     2G,H„C,,G,H. 
Tolid,      8CA,C„H  "  Toluyl,       8G,H^C„G,H.      . 
Xyloid,  4C,H„G3,H  "  Xyloyl,  (?)  4G,H^G„C^. 
Cumid,    5G^G„H  "  Gumyl,       5C,Hi,C„C,H. 

If  we  heat  the  hydrate  of  benzoic  acid  with  an  excess  of  lime, 
hydro-benzid  (benzin,  benzol)  arises  in  the  same  way  conyenion  of 
as  hydro-methyl  from  the  hydrate  of  acetic  acid;  the  radicals  of 
from  (2C^C„G,H)03,HO  is  r2G,H„C8,H)H  and  the  benzoyl 
2C0,;  thus  we  obtain  hydro-tolid  from  toluylic  acid,  ^gj^^f^^e 
and  hydro-cumid  from  cuminic  acid.    If  from  ethyl  benzid  gronp, 
20.H,U,  we  subtract  2  at.  hydrogen,  the  result  is  and  the  re- 
•octyl  C,H^G,H,  and  if  from  tolid  3G.H^G„H  ,we  ^«'»*- 
take  two  atoms  H  we  obtain  benzoyl  2G,H^Cg,C2H.    If  we  boil  hy- 
dro cumid  a  long  time  with  dilute  nitric  acid,  we  obtain  toluylic  acid 
Mid  benzoic  acid,  and  thus  the  radicals  of  the  benzid  group,  when 
they  combine  with  the  active  H,  and  C,  must  be  converted  into 
the  corresponding  members  of  the  benzoyl  group.    If  for  the  form- 
ula of  phenol  we  suppose  HO(G„H^)0,  and  for  benzin  (C,,!!^)!!, 
the  first  appears  as  the  oxyhydrate  of  the  latter.    If  these  formulae 
were  correct,  phenol  must  arise  from  the  oxidation  of  benzin ;  but 
this  is  not  the  case.     Neither  benzin  nor  any  compound  of  the 
benzid  and  benzoyl  series  gives  by  being  treated  with  hydrochloric 
acid  and  chlorate  of  potassa  chloranil.     Benzin  behaves  to  phenol 
as  benzoic  acid  to  salicylic  acid. 

The  secondary  radicals  of  the  benzid  group  are  as  little  known 
as  the  radicals  of  the  methyl  group  correspond  to  the  Denyed  radl- 
derifed,  since  the  first  are  at  once  converted  into  the  cais  of  this 
correspondingmembersof  the  benzoyl  group.  Hence,  g^'o^P- 
if  upon  benzin  we  let  chlorine  act,  we  obtain  by  the  first  action 
(C„H  JG1+  HCl.  By  farther  action,  ter-chloride  of  benzyl  (GjH^Gj, 
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GsH)Gl3  arises  from  chlor-benzid,  jnst  as  chloride  of  acetyl  from 
chlor-etbyl.  Thus  bydro-tolid  (SCsH^yCg^H)  gives  with  chlorine, 
fii:st,  chlor-tolid;  (3Gj|H,,Gg,H)Gl,  and  then  chloride  of  benioyl; 
(2C,H„Cg,CjH)CL  If  we  boil  hydro-tolid  a  short  time  with  nitric 
acid,  nitro-tolid  (dG^H^CgyHJNO^,  arises  first,  and  then  by  eon- 
tinued  action  benzojl-nitrid  (2G^^G3,G;|H)8N04,  and  by  the  union 
of  nitrolid  with  benzoji-nitrid  we  obtain  the  so-called  linitrotolid. 
In  the  radicals  of  the  benzoyl  group  we  observe  the  same  pheno- 
mena of  substitution  as  in  those  of  the  formyl  group.  Thus,  by 
the  action  of  chlorine  upon  benzoic  acid  we  obtain  bichlor-benzoie 
acid,  corresponding  to  the  bichlor-acetic  acid.  By  the  combining 
of  bichlor-benzoie  acid  with  benzoic  acid  arises  a  double  acid  ■■ 
2HO(C,Cl„C,H3,Cg,C,H)03+  (C,,H,)03« HO(C,,H, Cl)  0,,  corre- 
spending  to  the  double  acid  2H0(G,Cl^G^)03+(G4Hjj03  which  in 
the  commencement  is  formed  by  the  action  of  chlorine  upon  acetio 
acid.     Nitric  acid  behaves  in  the  same  manner. 
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Bitter  almond  oil  Ci^H^O,  in  contact  with  oxygen  goes  over  into 

hydrate  of  benzoic  acid.     If  we  consider  bitter  al- 

PicTMnyi.  ^^^^  ^jj  ^g  oxyhydrate  of  benzoyl  HO(C,^H,)0,  the 

conversion  consists  in  a  simple  oxidation.  But  the  remaining  re- 
lations of  bitter  almond  oil  do  not  coincide  with  this  opinion. 
These  speak  decidedly  for  the  acceptance  of  a  radical  G|^^,  whieh 
may  be  obtained  isolated,  and  is  converted  by  oxidation  into  oil  of 
bitter  almonds.  If  oil  of  bitter  almonds  were  the  hydrated  oxide 
of  benzoyl,  then  must  picramyl  C^^H^,  analogous  to  hydro-beniid, 
consist  of  (Ci4H3)H;  a  supposition  which  is  supported  by  no  facta. 
On  the  contrary,  if  we  consider  picramyl  as  a  paired  radical,  con- 
sisting of  CjH,  combined  with  benzid»G,H'"(C,jH,)i»C,^H^,  thus 
are  explained  all  the  relations  which  bitter  almond  oil  presents  in 
a  simple  manner.  It  consists  then  of  G,H,""(G,Hj,C„H)0^  If 
the  active  hydrogen  in  benzid  is  withdrawn,  and  is  replaced  by  the 
pairling  GjH,  we  thus  obtain  benzoic  acid  (2CjH3,C8^Cj,H)03.  We 
can  also  suppose  that  in  oil  of  bitter  almonds  benzid  is  the  pair- 
ling  and  C^H  the  active- C„HnCaH)Oj^ 

Oxide  of  Cinnamyl;  C,gHgO^  behaves  to  oil  of  bitter  almonds 
as  coumaryl  to  salicyl;  in  contact  with  a  concentrated 
inn^w»y .         solution  of  potassa  it  is  at  once  converted  into  oil  of 
bitter  almonds.     Hence,  oxide  of  cinnamyl  may  be  considered  as 
a  paired  radical,  consisting  of  the  pairling  G^H,,  and  of  picramyl 
«G,H„Pcr-=C,3H30,-G,H,(G,H,'^Gj^„Gg,H)0«,  and  thus  also 
cinnamic  appears  as  benzoic  acid  with  the  pairling  G^H,—  GjgH^O,. 
If  we  distil  hydrate  of  benzoic  acid  with  hydrate  of  lime,  we  ob- 
tain hydro-benzid ;  out  of  (2G,HyG„G3H)03  is  (20, 
CumiimKi         H„G„H)H,  and  if  we  subject  hydrate  of  cinnamic 
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acid  to  the  BKme  operation  ve  obtain  dnnamio  C,gH,.  If  cinna- 
mio  acid  consists  of  H0,C^H^'~(C,.H,)O,,  then  mast  cinnamin  cor- 
respond to  the  formula  C^^[Cj&,)B.;  it  ia  then  a  paired  com- 
pound of  C,H,  with  bensin. 

yaphtalin :  C„H, ;  it  agrees  eotirelv  in  its  chemical  properties 
irith  beniin,  and  all  the  compounds  which  it  forms, 
'  and  the  decompositions  it  undergocB,  are  explained  in  '**?''**'"'■ 
the  moat  simple  manner  if  we  consider  it  as  a  paired  compound, 
consisting  of  bensin  with  the  pairling  C,H,;  its  formula  is  then 
C,H,'~'(0,,Hj)H.  If  we  let  chlorine  act  upon  naphtaliu  we  obtain, 
in  the  commencement,  a  oorapound=C,H,"(Ci,H,}Cl+HCl""C^ 
H,CI,;  by  the  continued  action  of  chlorine  then  arises  C,H,"{C,a 
H.)Cl,+3HCl=C„H,Cig,  and  by  the  union  of  both  wo.obtain 
C^H,C1,.  If  we  treat  the  first  compound  C,H,"(CyH;)Cl  +  HCl 
mth  potassa,  there  arises,  by  formation  of  chloride  of  potassium,  C, 
H,"(CuH,)01— C^HjCl,  and  if  we  subject  the  compound C,,H,CL  to 
the  same  operation,  we  obtain  C„H.C1,—  C.H"(C,,H,)CI  +  C,H," 
(C„H,)C1,.  If  upon  the  compound  C.H,  (C,jHjCl  we  let  chlo- 
rine act,  we  obtain,  at  Erst,  a  compound  of  0,H,  (C,H„C„C,H]C1, 
with  C„HfCI,  and  again  C„IIgCl,;  later,  the  second  atom  of 
ohlor-naphtalid  C_H,C1  is  converted  into  C^H^Gl,  etc.  Like  the 
chlorine  compounds  behave,  also,  the  corresponding  nltro-com- 
pounds;  they  appear,  therefore,  as  paired  compounds  of  benzid. 
lo  chemical  proportions,  Anthracin  C^Hu  entirely 
agrees  with  naphtaliu.  With  chlorine  and  nitric  acid  *"''™=^ 
it  forms  perfectly  corresponding  compounds;  therefore,  benzid 
may  be  f  iewed  as  the  active  part,  and  the  formula  for  anthracin 
may  be  fixed  as™  C„Hg'~(G,,Uf}H.  For  retisteren,  chrysen,  pyren, 
ite.,  formnbe  entirely  corresponding  are  given. 

Suiphur  OomhinaiMiu,  and  Paired  Sidphwr  Addi. 
All  radicals  which  contain  H  as  the  active  element  have  the 
property  to  combine  with  SO,.     The  whole  class  of 
these  bodies  has  obtained  the  name  of  Sulphur  com-  p^^j^ '""°" 
pounds.     They  are  obtained  by  the  action  of  anhy- 
drous sulphuric  acid  upon  the  hydrogen  compounds  of  these  radi- 
cals; their  formation,  therefore,  is  consequent  upon  the  union  of 
1  at.  0  of  80,  with  II  of  the  above-mentioned  radicals.     Thua 
corresponds, 

Hydro-methyl  C,H_H  to  Sulpho-methyl  CJI^jSO,. 
Hydro-ethyl  C.H„H   "  Bulpho-ethyl  C.H^SO,. 

Hydro-amyl  0,Jl,,,H  "  Sulpho-amyl  C,,H„,SO,. 
Hydro-benzid  C„H„H  "  Sulpho-bensid  C„H„SO,. 
Hydro-tolid  C„H„H   "  SuIpho-toUd  C„II„SO,. 

Naphtaliu  2C.H"(CuU,)U  to  Sulpho-naphtalid  2C,U~(C,  JI,),SO„ 
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These  snlpbnr  compounds  poseesB  tbe  property  as  pitirlingB  to 
Bulpho-Bulphu-  ^^^"^  ^'''*  ^  *'^-  '>y<l'*ted  Bolphnrio  acid  paired  ftcids, 
rioMids.  frhich  are  called  sulpho-eulphuric  acids;  as — 

Sulphomethjl-aulphuric  acid     H0(CjH3,S0XS03. 
Sulphethyl-Bulphnric  acid  HO{C,H„SO,rSO,. 

Salphamyl-Bnlphurio  acid        E0(C„H,„S0XS03. 
SulphobcnBid-aulphnric  acid     H0(C„H„S0,)"S03. 
Sulphotolid-solphuric  acid        HO{C„[J„SO,rSO,. 
tThese  acids  all  saturate  1  at.  base,  and  give,  iritt  baryta,  stro9' 
tium,  lime,  and  oxide  of  lead,  salts  soluble  in  water.    Most  of  them 
are  very  enduring,  and  their  aqueous  solution  may  be  boiled  with- 
out undergoing  decomposition. 

If  upon  the  hydrate  of  acetic  acid  we  let  anhydrous  snlphnrio 
acid  act,  we  obtain  sulphacetyl-sulphuric  acio,  and 
pured  double     jq  the  Bame  manner  hydrate  of  benzoic  acid  is  con- 
«|^iari«  Torted  into  snlphobenzoyl-sulphuric  acid.     The  con- 

stitution of  these  acids  may  be  expressed  by  the  fol- 
lowing formnlte  :— 

Snlpbacetyl-snlphnrio  acid  2H0(C,H  C^O^O^'~SO^ 

Sulphobenzoyl-Bolphurio  acid  2HO(2C,Hi,C,,CiSOjO,"SOr 
These  acids  saturate  two  atoms  base.  They  exhibit  real  paired 
double-acids.  Thus,  the  sulphacetyl-sulphuric  acid  is  to  be  con- 
sidered as  a  compound,  consisting  of  sulphacetic  acid;  that  is,  of 
acetic  acid  in  whic)i  H  in  the  active  Cf,H  is  substituted  by  SO^ 
combined  with  sulphuric  acid;  both  acids  have  in  thqjr  union 
completely  preserved  their  absorbing  capacity;  hence  they  poueu 
the  same  constitution  as  the  double-acids  of  the  Buccyl  groa{^ 
Thus  is: 

Succinic  acid  .  2HO(C,Hj)0^~FoOr 

Sulphacetyl-sulphuric  acid  2H0(C«H^S0,)0j,'~S0r 
Here  belong,  also,  the  numerous  class  of  double  acids  which  at 
first  arise  by  the  converaiou  of  the  primary  into  the  derived  radi- 
cals;  thus,  snlphobenzoyl-sulphuric  acid   corresponds   to   chlor- 
benaoic  acid. 

Snlphobenzoyl-sulphuric  acid     2HO(2C,H,,C„C,SO,)0,'-SO,. 
Ohior-benzoic  acid  2HO(C,CI„C.H„C„C,H)0„"Bb03,  etc. 

Chemical  compounds  of  a  higher  order  can  also  nnite  as  pair- 
lings  with  acids;  as  Bulphnric  acid,  phosphoric  acid,  yes,  even 
carbonic  acid,  and  raany  organic  acids.  Thus,  the  sulphate  of 
ethyl  gives  with  bydrated  sulphuric  acid  ether  sulphuric  acid— H 
0(AeO,SOj)"SO,;  in  like  manner,  the  carbonate  of  ethyl  com- 
bines with  carbonic  acid  to  form  HO(AeO,CO„)'"CO„  and  oxalate 
of  ethyl  with  hydrate  of  oxalic  acid  to  form  iiO{AeO,Cfi^rCfiy 
These  acids  saturate  1  at.  base,  and  give,  with  alkaline  earths  and 
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with  oxide  of  lead,  soluble  salts;  but  they  are  very  variable;  if  we 
heat  their  aqueoua  solutions,  they  separate  into  sulphuric  acid, 
etc.,  and  into  the  corresponding  hydrated  oxides.  Many  chemists 
consider  them,  hence,  not  as  paired  compounds,  but  as  acid  salts, 
similar  to  the  acid  sulphates  of  potassa. 

It  is  very  probable  that  many  of  the  stronger  non-volatile 
organic  salts  are  paired   combinations  with  oxalic 
acid,  and  many  belong  to  the  class  of  double  acids,  gu^  onMio 
Sacharic  acid  separates  at  once  by  heating  with  con-  acids  are  prob- 
centrated  potassa  lye  into  acetic  and  oxalic  acid;  the  ably  paired 
same  decomposition  is  undergone  by  tartaric  acid,  ^"^"^  *®'^' 
malic  acid,  citric  acid,  etc.     Picramyloxyd-formic  acid  is  a  paired 
compound  of  bitter  almond  oil  with  formic  acid. 

Compounds  of  Hydrogen  and  of  the  RadicaU  which  contain  Hydrogen 
OM  an  active  element,  with  Nitrogen,  Phosphorus,  Arsenic,  and  Anti- 
many. 

Nitrogen  combines  with  hydrogen,  in  many  proportions,  to  form 
NHalmid,  NH,ss  Amid,  NHga  Ammonia,  and  NH^ 
—Ammonium :  but  only  ammonia- NH3  is  known  ^^^^  ^'*"'" 
isolated.    Phosphorus,  arsenic,  and  antimony  behave 
in  the  same  manner.     Ammonium  behaves  like  a  po- 
sitive metal  to  0,S,I,Br,Cl.   As  was  explained  above,  J^^^^  ^' 
nitrous  acid  NO,  combines  with  oxide  of  ammonium 
only  in  consequence  of  opposite  chemical  characters.     If  we  heat 
the  compound  it  separates  into  water  and  nitrogen  gas,  NH^fO-t- 
NO3— 4UO-t-2N.     The  same  decomposition  also  takes  place  if  the 
compounds  of  oxide  of  ammonium  with  organic  acids,  which  contain 
8  at.  oxygen,  be  subjected  to  distillation  at  a  higher  temperature, 
or  with  anhydrous  phosphoric  acid.    If  all  oxygen  atoms  from  the 
acid  unite  to  the  hydrogen  atoms  of  ammonia,  we  thus  obtain  com- 
binations of  nitrogen  with  the  radicals  of  the  acids  which  have 
obtained  the  general  name  of  Nitryls.     Thus  the  acetate  of  am- 
monium separates  into  water  and  nitro-acetyl ;  NH^fO-t-AcO,— 4 
H0+ AcN.     Only  oxalates  and  formate  of  ammonium,  the  lowest 
organic  compounds,  give  cyanogen  NC.  and  hydro-cyanogen  H 
NC,)NH„0,C,03-4HO-t.NC,  and  NH„0-t.C,H,03-4H0-t.H 
NG3).    In  these  decompositions,  no  element  occurs  with  which 
carbon  can  unite  to  form  a  radical,  and  present  to  nitrogen  a 
chemical  opposition ;  this,  however,  is  the  case  with  the  higher 
members  of  the  acids  belonging  ^to  a  group.    As  acetate  of  ammo- 
nium separates  into  water  and  nitro-acetyl,  the  valerianate  of  ammo- 
nium gives  nitro-valeryl,  benzoate  of  ammonium  gives  nitro-ben- 
xoyl.     All  nytrils  behltve  quite  indifferently  towards  the  animal 
organization,  and  they  all,  by  the  action  of  strong  acids  by  decom- 
position of  water,  are  converted  into  ammonia  and  the  original 
acids. 
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The  nitryls  may  also  be  considered  as  compoanda  of  cyanogen 
corresponding  to  hydro-cyanic  acid ;  thus  nitro-acetyl 
mtryU  Tiewea  (C.HJN,  may  be  viewed  as  cyan-methyl  (C,HJNC„ 
"c™rX^  and  this  view  is  clearly  snpported  by  the  fact  that 
the  same  compounds  may  be  obtained  by  the  action 
of  cyanogen  upon  methyl  and  ethyl.  According  to  this  opinion, 
cyan-methyl  is  prussio  acid,  in  which  the  hydrogen  is  sabetituted 
by  methyl;  these  compounda,  however,  chemically  have  not  the 
least  resemblance  to  prnssic  acid,  and  they  do  not  act  as  poisons 
upon  the  animal  organization.  The  formation  of  nitro-acetyl  by 
the  action  of  cyanogen  upon  methyl  is  simply  explained  by  the 
snpposition  that  C,  of  cyanogen  unites  with  the  active  H  of  methyl 
to  form  acetyl,  which  remains  combined  with  nitrogen.  If  in  the 
above-mentioned  ammonia  salts,  or  ozide  of  ammonium  com- 
pounds, only  a  partial  withdrawing  of  the  hydrogen  and  oxyeen 
Formation  of  "^""^  takes  place,  we  obtain  either  imide  or  amide ; 
imide  &dJ  the  former  correspond  to  the  formula  KH,KO ;  the 

««nide.  Utter  are  like  NH^RO,.     Thus, 

Acetamid  consista  of    NIIj,(C.Hj)0,. 

Chloracetamid     "         NH,.{C,CI,)0,. 

Valeramid  "        NtI„(C,„HJO,. 

Eenzamid  "        NH„(C„H,)0,. 

Succinamid  "       2NH,,(t;,HjO,. 

Oxaraid  "  NU,,(C,)0„  etc. 

Imide  compounds  as  yet  are  little  known;  they,  as  welt  as  the 
amid  compounda,  are  indifferent,  in  part  insoluble  in 
^^  Bcitla       ■water,  and  by  decomposition  of  water  are  reconverted 
into  ammonia  and  the  original  aoids;  in  their  forma- 
tion rests  often  the  knowledge  that  one  and  the  same  organio 
radical  can  form  several  compounds  with  oxygen. 

Amide  as  well  as  imide  give,  with  the  acids  out  of  whose  salts  they 
were  formed,  paired  acids.  As  sulfethyl  C^H^SO,  with  H0,SOj 
forms  sulpbethyl-Bulphuric,  so  oxamid  NH„CjO,  combines  with  oxa- 
,  ..  ,,  lie  acid  HO,C,Oj  to  form  oxamic  acid=HO(NH_C, 
AmidBCLds.  0,rC,0,;  thus  camphoramid  NH,(C„H,)0^  gives 
witheamphoricacid,  campboramicacid=H0(NH„C,gLI^O,)  C,gH„ 
0,;  to  this  class  of  acids  also  belong  asparaginic  acid,  sulfamic  acid, 
etc.  The  camphorate  of  ammonia  NH„0,gH,0,  can  itself  as  pair- 
ling  (like  the  sulphate  of  ethyl)  form  with  1  atom  of  hydrate  of 
camphoric  acid  a  paired  acid=HO(NH„C„H^Oj)"C„H^O,.  These 
acids  saturate  1  at.  base,  and  by  decomposition  of  water  are  con- 
verted into  ammonia  and  the  corresponding  acids.  If  upon  nitro- 
benxoic  acid,  which  is  a  double  acid  consisting  of  benzoic  and 
hinitrobenzoicacid=2HO(C,2NO«,C,H„C„C,H)0,r(C,,H,}0„we 
let  hydroaulphuric  acid  act,  we  obtain,  by  separation  of  sulphur,  the 
so-called  benzamie  acid»2H0(C,2NH^C,H„C„C,H)O„(C„H^ 
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0|.*  In  these  doable  acids  2  at.  H  are  replaced  by  2NH,;  hence 
they  do  not  belong  to  the  amin  acids ;  also,  when  treated  with 
acids  they  give  no  ammonia. 

Since  the  radicals  which  contain  H  as  the  active  Nitro-com- 
element  entirely  agree  in  combining  proportions  with  poundBin which 
hydrogen,  therefore,  according  to  the  principle  of  the  hydro-eom-^^ 
organic  radicals,  they  must,  like  hydrogen,  unite  pounds  is  oom- 
with  nitrogen  in  many  proportions,  and  in  like  man-  pieteiy  or  par- 
ner  can  in  part  substitute  hydrogen  even.     And  in  bythe'Sdioftis 
fact  compounds  of  methyl,  ethyl,  and  amyl,  with  ni-  of  the  methyl 
trogen  exist,  which  correspond  to  ammonia  and  am-  ^^  the  beDsid 
monium,  and  with  these  quite  agree  in  chemical  pro-  ^^^P* 
portions.     Thus  NMe,  corresponds  to  ammonia  NH,  and  NMe4  ^^ 
ammonium  NH^.     The  compound  NMe^  combines  like  ammonium 
with  oxygen,  sulphur,  tho  halogens,  &c.     Thus  ethyl  gives  with 
nitrogen  r(Ae^  and  NAe^.    If  ammonia  and  bromethyl  be  placed 
together,  the  obtained  product  is  (NH3Ae)Br — that  is,  bromide  of 
ammonium,  in  which  1  atom  of  hydrogen  is  replaced  by  1  atom  of 
ethyl.     If  this  salt  be  treated  with  potassa,  we  obtain  bromide  of 

Eotassium,  water  and  NH^e,  that  is,  ammonia,  in  which  1  atom  of 
ydrogen  is  replaced  by  1  atom  of  ethyl.  If  afterwards  we  let 
bromide  of  ethyl  act  upon  this  compound,  we  thus  obtain  a  salt 
consisting  of  (NH^e,),  that  is,  bromide  of  ammonium,  in  which 
2  atoms  of  hydrogen  are  replaced  by  2  atoms  of  ethyl.  By 
treating  with  potassa  we  obtain  NHAe,,  and  finally,  by  repeating 
this  operation,  NAe,.  Like  ethyl,  behave  methyl,  amyl,  benzid, 
tolid,  etc.  If  we  treat  nitro-benzid  (C,,H,)N04  with  hydrosulphuric 
ftcid,  we  obtain,  with  separation  of  sulphur,  anilin  NH,G ^^H^ ,  that  is, 
ammonia,  in  which  1  atom  of  hydrogen  is  substituted  by  1  atom  of 
bensid;  in  the  same  way  arises  toluidin  NH^fCj^H-from  nitrotolid; 
zvlidin  NH^GisH^  from  nitroxylid,  and  cumidin  NH,,C,3Hjj  from 
nitrocumid.  It  may,  be  also,  that  the  organic  radicals  in  these  bases 
reciprocally  exchange  places ;  thence  arises  a  great  series,  all  of 
which  answer  to  ammonia  and  ammonium,  and,  like  those,  give 
combinations  which  correspond  to  the  imids,  amids,  and  aminic 
acids,  e.  g. 


(     H      fC.H,     rC.H,      fC,H,       f     H      fCH3 
N  j  C,H3;N]  C,H,;NJ  C„H,;N  j  C,,H,,;N]  C,H^;N  j  C  H^ 
(.C4H,     CCioHjj    v.Ci^,Hjj     '^C^H^      '^CijH,     l^CijH^, 


etc. 


If  we  subject  oxalate  of  analina(NH3,C,2Hf)0;  C^Ojto  distillation 
we  obtain  2H0  and  oxanIid(NH,Ci,H5)C.O,aoxamid,  and  like- 
wise corresponds  benzanilid  (T^B^yO^A^^G^^fi^io  benzamid,  NH,, 
Cj^HjO,  and  cumanilid  (NH,CnH  JCuH^O,  to  cuminamid,  aniloxa- 
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minio  acid  HO(NH,C„H,rO,03is  likewiae  oxamini6  acid  HO(NH^ 

c,o,ro,03.* 

If  we  let  chlorine  or  bromine  act  upon  these  bases,  sabstitationi 
.  take  place,  in  consequence  of  which  they  lose  the 

Subititution.  tasic  cbaracteristics,  and  finally  vanish  entirely^ 
thus  we  obtain,  through  the  effects  of  chlorine  upon  anilin,  three 
combinations  corresponding  toNGjJS^GlyNCi^HfGLandNG^^Ol,; 
the  last  is  an  entirely  neutral  booy.  These  combinations  corre* 
spend  to  the  formula  NH,^(C,H^C„G,H)Glj,  and  NH,^(C,G1,,C„ 
G.H)C1,.  By  uniting  the  first  combination  with  one  atom  anilin 
we  obtain  NH,(2GJS^G,,H)+NH^G,H^C,,G,H)Cl,-NG„HeCl, 
i^nd  if  the  first  combine  with  the  second  combination,  thus  arises 
NGisH^Glj;  these  combinations  are  therefore  double  bases,  corre- 
sponding to  double  acids. 

In  nature,  bases  are  found  which  in  their  constitution  entirely 
agree  with  the  above  named,  as  nicotin  NH,,Gi,Ho,  coniin  NSQ ' 
GjoHj^.    All  the  bases  of  this  class  are  volatile,  in  part  gasiform, 
are  absorbed  in  large  quantities  by  water,  and  possess  a  strong 
ammoniacal  smell. 

Besides  the  above-mentioned  basic  combinations  of  nitrogen, 

other  basic  bodies  OQCur  in  nature,  which  consist  of 

^J^^jJJ^^^*^    nitrogen,  carbon,  hydrogen,  and  oxygen,  and  in  their 

chemical  relations  behave  the  same  as  ammonia. 
Thus  cinchonin  consists  of  NGj^^Hi^O,  quinin  of  ISC^jfi^  and 
aricin  of  NG^H^O,.  These  bases  saturate,  only  one  atom  acid, 
whence  it  follows  that  the  capacity  of  saturation  is  not  dependent 

*  Howerer  greatly  the  constitation  of  these  bases  corresponds  to  eaq>erience,  1^ 
granting  the  entrance  of  hydrogen  through  the  organic  radicals,  yet  another  opinion 
is  defended,  which,  although  perhaps  less  plausible,  is  worthy  of  consideration. 
All  radicals  which  can  substitute  hydrogen  contain  H  as  an  aotiTe  element;  when 
they  combine  with  Cg  we  obtain  the  corresponding  radicals  of  the  negatiye  group; 
thus  methyl  goes  oyer  into  acetyl,  beniid  into  benzoyl.  If,  instead  of  C.  N  be  taken, 
then  goes  over  methyl  C,H,H  into  C^H^H  and  benxid  into  2C,H,C|NH,  thence  we 
may  consider ;klie0e  bases  as  hydrogenous  oompounds  of  nitrogen  with  the  compo- 
nents GJLiff  the  hydroisocarbyls,  and  of  the  nucleus  C.  in  the  hydropolycarbyla^ 
thereAre,  IS  ImidsNHsMethylimid=sC.H«NHsN,(LH., 

Amidz=NH^BMethylamid=:2C,H^NH,BN;2C2Hy 
Ammonia=sNH,aaMethylanmioniQwa8C«HyNHgaa-N,8C>Hy 
Anmiomum:sNH.==MethylammoninsB4d3HlNH.s=N,4(ylg. 
The  bases  NHyC^H,;  NH,2C2H3;  NH,8C,H3Conn8t  of  C^Hg,!^^;  2C,H„NH3,  and 

According  to  this  Tiew, 

Ethylimid«2C,EL,NH  and  bensidimidB^CsHyCyNH. 
£thylamidBs4CllCN^^        benridamidaa2(2C,HyCg)NHy 
£thylammoniaBa6G^NHp  and  benridammoniasB8(2C.H«C,)NHj. 
Ethylammonium^^C^KpNBL  and  benzidammoniums=4(2C.H«CJini4. 
Ethylamin :  NHL  C.H.  is  then  2C^^NHy 
BiethylaminNH,2C.H^ss4Ca^rAH,and  triethylamm  N8C4H,a6C.H«NH.;  that 
is  the  formula  for  analin  NH,CuHf&K2GA>C«NH. ;  the  bases  NH',C.Ha,C4U.  con- 
sist of  8C^,  NH,«C,H,  i  ^„    ^ 
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upon  oxygen.  It  is  very  probable  that  these  bases  contain  am- 
monia or  methylamin,  ethylaminy  etc.,  combined  with  an  organic 
oxide  as  ajpairlmg.  In  these  bases  the  physical  characteristics  are 
lost;  if  NH,  be  taken  as  the  active,  then  is  the  formula  for  cin- 
jfaonin  CJELO,^NHj,  for  qoinin  Cj^H^Oj'^NH,  and  for  aricin 
C^HQ03yn(TH3.  Similar  bases  may  be  obtained  artificially.  Thus 
arises  amarin  through  the  action  of  ammonia  upon  oil  of  bitter 
almonds,  furfurin  by  the  action  of  ammonia  upon  farforol,  etc.  If 
we  let  the  halogens  react  upon  these  bases,  then  arise  sabstitutions 
similar  to  those  mentioned  above. 

A  peculiar  group  of  combinations  containing  nitrogen  which  is 
connected  in  many  relations  with  the  above-mentioned 
organic  bases,  is  formed  by  glycoool  NC.H.O^,  alanin  <*ly<^l»  ^^ 
NC^HyO^,  and  leucin  NC^HjaO^.    These  bodies  distin-  ^ari^o^ 
gnish  themselves  especially  by  this,  that  they  unite 
with  bases,  as  well  as  with  acids,  and  with  the  latter  form  paired 
combinations. 

If  we  boil  ifaem  with  aqueous  alkalies  no  ammonia  is  evolved, 
wherein  they  differ  from  the  common  amid  combinations.  If  we 
bring  alanin  and  nitrous  acid  together,  we  thus  obtain,  by  the 
evolution  of  nitrogen  ns,  and  the  formation  of  water,  lactic  acid. 
Alanin  has  the  same  elementary  constitution  as  lactamid ;  but  this 
is  a  real  amid  combination,  for,  by  treatment  with  alkalies,  it  goes 
over  into  ammonia  and  lactic  acid.  If  we  consider  lactic  acid  as 
•  paired  acid  C^H  O^^C^HjOj,  then  lactamid  consists  of  NH,(C, 
B[^0^""C,H)0,.  If  we  take  as  a  formula  for  alanin  (NH^^^C^H^ 
Oy^C,H,03,  it  appears  as  a  paired  combination,  whose  pairling  is 
NH^'^C^H^O.  fey  the  action  of  nitrous  acid  NH,  will  be  sepa- 
rated from  the  pairling,  we  obtain  by  oxidation  G^H^O,  as  a  pair- 
ling  associated  with  U,H,03,  or  lactic  acid.  The  formulas  for 
these  combinations  are  accordingly 

Glycocol  (NH^  C,H,,OpO,H,03-NaH,0^. 
Alanin  (NH^2C,H„OpC,H,03-NCeHLO,. 
Leucin      (NH^C,H„0rC,H,03-NCA0,. 

It  is  very  probable  that,  by  the  action  of  nitrous  acid  upon  glycocol 
and  leucin,  acids  are  produced  which  behave  to  acetic  and  capronic 
acid  as  lactic  acid  does  to  metacetic  acid. 

Acid  from  glycocol  C,H,0„"^C,H,03-C530^ 
Lactic  acid  .  .  203H,0„'"C,H,03-CXO,. 
Acid  from  leucin     SC^H^O,,   C,H,03-C„H„0,. 

In  fact  leucin,  by  heating  with  hydrate  of  potash,  gives  valerianic 
acid,  under  the  evolution  of  ammonia.  Asparagin  also  belongs  to 
the  same  group;  it  gives  with  nitrous  acid  malic  acid. 

Asparagin  consists  of  (NH^'"CJa^'"C,H,03;  therefore  the  form- 
ula for  malic  add  is  Cfifi^  {CjB^)Oy    In  the  same  manner  as 
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nitrogen^  do  phosphorus,  arsenic,  and  antimony  (?)  combine  in 
manj  proportions  with  hydrogen ;  they  all  unite  with  H3,  forming 
compounds  which  correspond  to  ammonia.  Phosphorus  and  arsenic 
are  also  known  to  form  such  compounds  with  one  and  Iwo  atoms 
hydrogen.  These  elements  give  quite  analogous  combination^ 
with  the  radicals  of  the  methyl  group.  Thus  phosphorus  gives 
with  methyl  PMe,  PMe,,  and  PMe, ;  arsenic  unites  with  two  atoms 
methyl  to  form  kakodylaAsMe,;  we  are  acquainted  with  com- 
binations of  antimony  with  three  and  with  four  atoms  methyl, 
ethyl,  and  amylaStMe^^StMe^;  StAe^yStAe*;  StAmj.  These  bo- 
dies possess  an  enormous  combining  capacity ;  they  unite  directly 
with  oxygen,  sulphur,  the  halogens,  &c.  If  we  add  iodmethyl  to 
the  compound  StMe,,  we  obtain  a  salt^StMe^I.  If,  instead  of 
iodide  of  methyl,  we  take  iodide  of  ethyl,  thus  arises  StMe^Ael;  in 
like  manner  StAcj  gives  with  iodide  of  ethyl  StAe^fL  In  this 
relation,  these  bodies  behave  completely  analogous  to  ammonia  and 
ammonium.  In  other  respects,  however,  they  differ  entirely  from 
ammonia;  when  the  latter  is  brought  in  contact  with  chlorine  gas, 
we  obtain  chloride  of  ammonium  NHj+HClnNH^GL  Stibethyl 
StAe^,  on  the  contrary,  brought  in  contact  with  the  gas,  evolves 
hydrogen  gas,  forming  a  combination  which  consists  of  one 
atom  stibethyl  and  two  atoms  chlorine »  St  Ae«Cl,;  stibethyl  forms 
combinations  entirely  corresponding  with  O^S^Br^I^  These  be- 
have Quite  like  metallic  combinations;  sulphur-stibethyl  precipi- 
tates the  metallic  salts  like  sulphide  of  potassium.  Kakodyl  As 
Me,  behaves  like  stibethyl;  the  compounds  of  kakodyl  which  cor- 
respond to  the  stibethyl  compounds,  contain  only  one  atom  0,8,01, 
Br,  etc.  Thence  these  radicals  play  a  double  part,  acting  as  a 
metal  and  also  as  ammonia.  That  stibethyl  should  receive  two 
atoms,  and  kakodyl  in  the  corresponding  compound  only  one 
atom  0,S,01,  etc.,  is  sufficiently  explained  by  granting  that,  in 
stibethyl,  one  atom  ethyl  forms  with  antimony  a  pairling,  which 
unites  with  two  atoms  ethyl ;  its  formula  is  then  (StAe)^Ae,;  the 
combining  capacity  is  limited  by  the  two  atoms  of  ethyl  which  are 
found  in  active  condition.  Oonformably  to  this,  is  the  formula  of 
kakodyl  (AsMe)'"Me. 

Similar  to  the  relations  existing  in  the  hydrocarbyls  are  those 
of  the  carbyls  and  azocarbyls,  whose  number  is  very 
unSown  con-    insignificant.     On  the  other  hand  there  are  a  great 
stitution.  number  of  organic  combinations  of  which  the  ra- 

tional formulae,  as  yet,  if  we  would  not  be  lost  in 
Common  Tege-  the  sphere  of  hypothesis,  cannot  be  accurately  de- 
mS  m^w^'  termined.  Here  belong  especially  the  organic  mate- 
rials, which  are  found  most  widely  diffused  in  nature. 
According  to  the  outward  influences  under  which  they  are  thrown, 
they  divide  into  numerous  prcfducts,  whose  radicals  are  the  ground- 
work of  the  already-mentioned  groups.     Thus,  sugar  soon  sepa- 
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rates,  acoording  to  the  activity  of  the  fermentation  and  the  degree 
of  temperature,  into  carbonic  acid  and  alcohol,  or  into  lactic  acid  or 
bntyric  acid,  under  the  evolution  of  hydrogen  gas ;  thus  wood  fibrin 
gives,  by  dry  distillation,  niany  combinations  of  which  none  can 
be  received  as  pre-existing.  These  products  are  formed  by  trans- 
position of  the  elements.  All  these  combinations  belong  to  high 
orders;  most  of  them  contain  many  atoms  of  oxygen  without  one  of 
them  possessing  the  corresponding  acid  reaction.  Many  of  them 
are  found  in  all  plants  and  animals,  and  are  therefore  called  their 
proximate  constituents.  They  decompose  into  n<m-nitrogenotu  and 
nitrogenous.  The  first  consists  of  caroon,  combined  with  hydrogen 
and  oxygen  in  the  same  proportions  as  in  water,  wherefore  many 
chemists  have  improperly  called  them  carbon-hydrates.  The 
greater  number  of  them  are  isomeric,  and  may  be  converted  into  one 
another  without  suffering  change  in  the  elementary  constitution; 
thus  woody-fibrin,  starch,  caoutchouc,  dextrin,  milk-sugar,  cane-su- 
gar, all  consist  of  Cj^Hj^Oio ;  when  they  take  the  elements  of  2  atoms 
water,  they  go  over  into  fruit,  or  grape-sugar,  C|j|H„0|j|;  these 
combinations  are,  with  the  exception  of  milk-sugar,  the  main  con- 
Btituents  of  the  vegetable  kingdom. '  Also  the  nitrogenous  com- 
pounds, as  albumin,  fibrin,  casein,  legumin,  generally  the  protein 
compounds  which  occur  in  plants  and  animals,  as  well  as  in  the 
tissues,  furnishing  glue  and  chondrin,  which  only  occur  in  the  animal 
body,  stand  in  a  rSation  to  each  other  similar  to  that  of  the  non- 
nitrogenous.  These  are  combinations  in  which  the  elements  are 
only  combined  by  a  weak  affinity,  and  are  therefore  distinguished 
by  the  ease  with  which  they  are  decomposed.  These  form  the 
especial  nutriment  for  the  animal  organization,  and  upon  their  mu- 
twility  depends  directly  their  physiological  importance. 

Besides  the  common  compounds,  a  great  number  of  substances 
occur,  especially  in  the  vegetable  kingdom,  which  in  ^^. 
respect  to  their  extension  do  not  belong  to  the  common,  ^^^^i^^ 
but  agree  with  them  in  so  far  as  they  have  a  compli- 
cated constitution,  and  within  certain  limits  separate  into  com- 
pounds of  a  lower  order ;  they  can  be  viewed  as  special  vegeta- 
ble matter.  Generally,  indeed,  they  are  more  permanent,  and  hence 
also  they  stand  in  another  relation  to  the  animal  organization ; 
very  many  of  them  are  used  in  therapeutics.    Most  of  these  com- 

Sounds  possess  weak  acid  properties,  and  many  belong  without 
oubt  to  the  class  of  paired  acids,  as  tannin,  many  of  the  so-called 
bitter  principles,  and  most  dyestuffs.  Many  colorless  compounds 
possess  the  property,  when  they  are  exposed  to  the  action  of 
oxygen,  together  with  ammonia,  of  going  over  into  colored  nitro- 
genous compounds,  out  of  which  the  alkalies  can  no  longer  sepa- 
rate ammonia,  and  whose  nature  is  not  yet  known,  like  pUoridzin, 
orcin,  etc* 
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Some  general  <Aemieo^j/iicalniationt  of  the  organk  (hmbinationt. 

Under  metameric  combinations,  as  was  mentioned  above,  arc 
Metameria  nnderstood  those  whose  relatire  and  absolute  atomic 
compounds  number  of  the  same  elements  are  alike,  but  whose  dif- 
ot  the  methji  ferent  properties  are  dependent  npon  the  difference  of 
muo'™'^  the  proximate  constituents.  Now  since  the  radicab 
of  the  formyl  group  contain  two  more  atoms  of  carbon 
than  the  correBponding  members  in  the  aeries  of  the  methvl  group, 
end  since  the  former  with  3  at.  oxygen  form  acids,  the  latter  on 
the  contrary  with  1  at.  oxygen  form  basic  oxides,  it  ia  evident  that 
"  a  of  the  ('""'" 


by  the  crosswise  union  of  the  acids  of  the  formyl  series  with  the 
oxides  of  the  methyl  radicals,  metameric  compounds  must  arise, 
whose  number  must  be  increased  by  the  corresponding  acid  hy- 
drates.   Thus,  the  following  are  metameric : — 

f  Formate  of  methyl  CJBLO+C,H,  O^^C.H.O,. 

1  Hydrate  of  acetic  aeid  H0+  C,Hj,Oj=C^H^O^. 

f  Acetate  of  methyl  C^j,0+C.H„03=CoH,0,. 

\  Formate  of  ethyl  CX.O+C,H,  03=CbH„0.. 

(.Hydrateofmetaceticacid        HO+CsH„03=CoH„0^. 

(Metacetate  of  methyl         C^,0+  C^H^O.^CJI.O,. 
Acetate  of  ethyl  C.H,  0+  C,Hj,03— C,H,0,. 

Formate  of  buthyl  (?)        Ob^O+C.H,  03=C,H,0,. 
Hydrate  of  butyric  acid  HO  +  C,H„0,=  C,H,0,. 

The  aboTe  are  generally  distinguished  with : — 
A,AjAjA.A„  the  ascending  members  of  the  acids  of  the  fonnjl 
series ;  farther,  with 

B,B,B,BiB^    "        *'  «  "      oxides  of  the  methyl 

series,  and  with 

1  2  3  4  6,  the  corresponding  members  of  the  acids  of  the  formyl 
series:  thus  we  obtain  the  following  series  of  metameric  com- 
pounds : 

A,+Bi-2. 
A,+B,— A,+B,-3. 
A,+B,-A,+  B,-A,+B,-4. 
A^+B,-A,+B,-A.+B,-Ai+B«-4. 
A.+B,-A«+B,— A,+B,<bA,+B«-A+B— 6,  etc. 
The  acids  of  the  hydropolrcarb^ls  which  belong  to  a  group  gire 
the  same  metameric  series,  by  their  combinations  with  the  above- 
mentioned  bases.     Thus,  the  following  are  metameric : — 

Succinate  of  methyl        2(C,H^)+  C,H   0,=C„II„O,. 
Hydrate  of  lipinio  acid  fiB.O+C,,li,o^=C^ll,fi^. 

Lipinate  of  methyl         2(aH^0)-l-C,^,U,=C„H„Os. 
Succinate  of  ethyl  2(Q,Bl,0)  +  C,H,0,=  C„H,,0,. 

Hydrate  of  suberic  acid         2H0+C,jH„0(=C„H,,0„  etc 
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•  It  has  been  already  remarked,  in  connection  with  the  decompo- 
sition of  organic  compounds  by  heat,  that  generiftlly  ^i^  point 
the  fluidity  is  dependent  upon  hydrogen,  whilst  carbon 
lessens  it.  Compounds  containing  a  preponderance  of  hydrogen 
are  at  ordinary  temperature  either  gaseous,  or  they  ^^.  ' 
boil  at  lower  temperature,  whilst  those  containing  car-  '^•^*'*"^ 
bon  in  abundance  are  little  volatile,  or  not  at  all  so.  But  as  the 
properties  of  the  compounds  of  a  higher  order  are  at  first  deter- 
mined by  the  proximate  i  constituents,  and  not  by  the  remote  ele- 
ments, so  also  in  determining  the  boiling  point,  the  influence  ex- 
erted by  the  components  whose  indiridual  elements  are  different 
must  be  deterinined.  .  Thus,  for  example,  the  boiling  point  of  acetyl 
C^HyC^H,  depends,. 1st)  upon  the  influence  of  O^BL  upon  C^H,  and 
2a,  upon  Ae  influence  of  0,  upen.H,  in  C,H,  and  G,  upon  H  in 
C,H ;  in  like  manner,  the  boiling  point  of  methyl  O^H^H  de- 
pends upon- the  influence  of  CJB^  upon  H,  and  upon 
that  of  C,  upon  H,  in  C,H^  If  the  radicals  combine  "^  ■ 
with  oxygen,  the  same  circumstances  are  to  be  considered,  and 
this  is  true  also  of  the  compounds  of  a  higher  order.  Hydrate  of 
metacetic  acid  HO(20,HyG^)03  boils*  at  l^O""  and  hydrate  of 
benxoic  acid  HO(20^0,G,E[)O3  at  240^ ;  therefore  the  entrance 
of  the  nucleus  C.  raises  the  boiUng  point  100^.  Cinnamic  acid 
HO,2aH'"(2C,H„a,C,H)0,  boils  at  aOO°-;  hence  the  boiling  point 
is  raised  from  that  of  benzoic  acid  60^  by  the  addition  of  the  pair- 
ling.  The  same  difference  is  seen  between  benzin  (2C3HyO.,U)H, 
and  cinnamin  2C3H"'(2Cj^ELC!„H)H.  If  we  compute  the  boiling 
point  from  the  stm-totsi  of  the  elements  iii  such  a  way  that  we 
bring  one  into  the  computation  as  the  most  elevated,  and  the  other 
as  the  lowest,  we  thus  often  obtain  results  which  pass  for  a  class 
pf  combinations,  but  cannot  be  transferred  to  others*  Combina- 
tions which  belong  to  one  group,  show  in  relation  to  their  boiling 
points  fixed  regularity,  whilst  in  proportion  as  the  ascending  mem- 
ber increases,  the  boiling  point  is  raised  an  equal  number  of  de- 
grees ;  this  elevation  for  O^Hji  amounts  to  from  17  to  20^.  Hence, 
if  the  boiling  point  of  the  first  member  is  known,  we  can  compute 
very  nearly  that  of  the  following  members.    Thus  boil : — 

Wood-spirit      .....     C,H,0, 

Alcohol  • ^4%^A 

Amyl-spirit CiqI^i^Oj 

Formic  acid C 

Acetic  acid ^  .    .    . 

Butyric  acid ^>^j94 

Valerianic  acid     ....  CioH^qO^ 

Benzin  ...•••.  C^H^ 

Tolin CiA 

Cumin    ........  C^^H^       «    184%  etc 
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Indfted,  great  TftriationB  occur,  whieb  ftre  probtblj  dependtnt 
upon  the  ratioBsl  formala. 

HTdntM.  The  boiling  point  of  tbebjdr&te  of  oxide  ofetbTl(of 

^  slcobol)  AeO,HO,  lies  at  + 18",  and  that  of  ozido  of 

ethyl  at  +  35° ;  acoordingl;,  bvdrate  water  raisea  the  boiling  point 
4S°.  If  we  Buppoae  that  the  boilbg  point  of  an  organic  hydrate 
ia  4S°  higher  than  that  of  an  anhydrooa  oxide,  then  is  the  boiling 
point  of  an^jdrons  formic  acid  108 — 18—60°,  and  that  of  the 

following  members  18°,  2.18°,  8.18'  higher.  Th« 
,j,„^^^        boiling  point  of  acetate  of  ethyl  is  74°;  it  is  henoe 

about  44°  lower  than  that  of  hydrate  of  acetio  aeid, 
and  S9°  bigber  than  that  of  oxide  of  ethyl.  Sinca  only  by  Ui« 
addition  of  C,H,the  boiling  point  is  raised  18°,  that  of  the  formate 
of  ethyl  must  be  74 — 18^.58°;  acetate  of  methyl  most  also  hare 
the  same  boiling  point,  which  agrees  with  obserration.  It  appear! 
generally  that  metamerio  combinations  of  the  same  constitntion 
bare  the  same  boiling  point,  so  that  the  boiling  point  of  an  aoid- 
hydrate  is  43°  higher  than  that  of  the  corresponding  ethyl  oomln* 
nation,  and  61°  higher  than  that  of  tb«  corresponding  metbjl 
combtDation. 

By  oxidation,  the  boiling  point  of  a  componnd  u 

often  very  considerably  raised,  for  example : — 


A™tio«id  ....    HOCX)0,       ■•      ii7e|dUfer«nMfcrO^«». 

/Chlortl HO(C.Cr,)0        "       M'l       ,.         ..  „     ,„, 

t  CUor-MBtio  wdd    .     .     HOfC^CQO,       "      196"/  U,«1U1 


{i:?S.;id- :  :  :  181®;  -  S]   ■■    "o^-- 

fV.l8r»l H0(C-B1)0        "      110»1 

tVtleri«mo»cid.     .     .     HO(C,X)0i      "      1^6' 1        "  "  <V«  66<». 

l%e  chlorine  componndfl  of  the  primary  radicals  have  generally 
a  lower,  and  the  bromine  and  iodine  compounds  a  higher  boiling 
point  than  the  correBpondiog  ondes.    For  example : — 

Oxide  of  ethyl      .  .  {0,HJO  boils  at  85°. 

Chloride  of  ethyl  .  .  (CX)Ol       "      H"- 

Bromide  of  ethyl  .  .  (C«H  JBr      '*      40°. 

Iodide  of  ethyl      .  .  (C.H,)[         "      70°. 

On  the  contrary,  if  aprimary  radical  is  converted  into  a  derived, 
an  elevation  of  the  boiling  point  takes  place,  e.  g. 


1.Clilor»l HO(C;CUO  '■  940  ]^  twr-nmie  78". 

(AoeOeidd BO(0,nrS0,  "  117"  I  .,       -g, 

tChIoMO«tio«cW     .     .     .  HO(CLCQO,  "  196"/  '°^- 

fChloridBofKKtyl  .    .    .  (C.Hja.  "  76")  „     ,_-- 

t  Chloride  of  cUontoe^fl    .  (C,C1,)C1,  "  196"/  ^■'"^■ 

iroimHe  of  ethyl    .    .    .  (C.H.IO,  iC,F)0,  **  66">  ,,        ,,. 

tCUor-fonMte  of  ethyl     .  (C«H,io,  (C^l)Oj  "  96"/  "• 
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This  example  may  be  sufficient  to  shoTf  that  regularity  exists* 
It  may  be  expected  that  after  more  exact  observations  we  may  be 
able  to  profit  by  the  difference  in  the  boiling  points  of  different 
combinations  in  order  to  know  their  rational  constitution  ;  then  it 
may  also  be  possible  to  ascertain  the  influence  which  the  individual 
components  of  a  compound  exert  upon  its  boiling  point. 

The  atomic  volume,  that  is,  the  space  which  the 
compound  atoms  occupy  in  a  combinatioui  is  found  Atomic  yoiume 
by  dividing  the  specific  gravity  into  the  atomic  weight  pou^B°ia  A™' 
of  the  compound,  and,  inversely,  we  obtain  the  spe-  fluid  state. 
cific  gravity  by  dividing  the  atomic  weight  into  the 
atomic  volume.    It  may  with  greater  probability  be  supposed  that 
in  the  compounds  of  the  same  group,  for  each  addition  of  C,H,  the 
same  increase  of  space  takes  place.     But  since  the  volume  of  a 
compound  changes  with  the  temperature,  and  a  normal  tempera- 
tore  for  comparison  is  in  fluid  bodies  unknown,  all  endeavors  in 
this  respect  have  been  able  to  lead  to  no  fixed  laws.     Only  thus 
much  has  been  established — that  with  much  probability  a  regu- 
larity may  be  supposed  to  exist. 

If  we  compare  the  atomic  volume  of  such  combinations  as  be- 
long to  a  group,  and  differ  from  each  other  by  +  or — C^H,,  we 
obtain  for  the  entrance  of  C.Hj,  a  pretty  constant  number.  The 
Tariations  which  have  been  ooserved  are  explained  by  the  different 
temperatures  at  which  the  specific  gravity  was  determined.  Thus, 
if  the  atomic  weight  of  oxygen  a  100  be  added,  the  atomic  vo* 

Inme  of  wood-spirit  H0,0,H30  » J^.500,  and  that  of  alcohol 

HO,C^H,0-^|^  ^  726  at  +  20^.    The  difference  for  C,H,  is 

hence  226. 

The  atomic  volume  of  amyl-spirit  HO,OioH^^O  is  at  +  16^ » 

------ OB  1844.'    If  we  subtract  the  atomic  volume  of  wood-spirit 

0.818  ,  ^ 

we  obtain  844  for  40,H„  or  211  for  0,H,.    We  obtain  similar 

results  in  the  acid-hydrates  of  the  formyl  group.     Thus,  the  atomic 

Tolume  of  the  hydrate  of 

Acetic  acid  HOyO^H^O,.  J^»704,  and  that  of  the  hydrate  of 

I.Odo 

Fomie  add  HO,0*H  0,- J^-467    difference  for  C,H,- 

287. 

1275 
The  atomio  Tolame  of  TalerUnio  acid  is   a -— —  b1860.  Noir 

0.937 
1860— 467»  8^8  and  ^.227.      The   reanlts  would,  withont 
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doubt,  be  more  accordant  if  the  specific  gravity  were  determined 
at  a  normal  temperature,  e.  g.  at  a  boiling  point.  If,  in  relation 
to  the  atomic  yolume  of  fluid  compounds  a  fixed  law  should  h% 
given,  we  would  thus  have  a  means  of  finding  the  specific  gravity 
by  computation. 

Atomic  Toiume  ^^  ^«  suppose  that  1  atom  hydrogen  is  eoual  to 
of  organic  radi-  i  volumes,  then  each  atom  of  an  organic  radical  in 
eaU  and  of  their  its  gaseous  State  Corresponds  to  2  volumes  of  gas. 
g^SS^ute.^  The  relative  number  of  the  individual  atoms  wfich 

form  the  organic  molecule  has  no  influence  upon  the 
atomic  volume.  1  atom  amylanCjoH-j  gives  no  more  gas,  accord- 
ing to  the  volume,  than  1  atom  methyls  C.H3.  Hence,  the  speoifio 
gravity  of  these  gases  corresponds  to  the  weight  .of  the  indi^ 
vidual  atoms  of  the  radical.    Therefore  is :— - 

Sp.  gr.  of  methyl  gas,  C,H.- 2^8360+8^1880^  l^jgg 

o            !•    *k  1          nvr     4,0,8360+5.0,1880    oaioa 
Sp.gr.  of  ethyl  gas,  C^H,=-l-2 ^ — z »  2,0196. 

G            I?      4  1      -  n  TT     4.0,8860+8.0,1880    -  q^.^ 
Sp.  gr.  of  acetyl  gas,  Cfi^^ — ^ — r- —1,8049. 

If  we  consider  methyl  as  consisting  of  O^EE^H,  the  active  H 
appears  as  the  volume-definer  in  the  gaseous  state;  in  like  manner 
C^H.  if  the  organic  radicals  combine  with  oxygen,  hydrogen, 
nitrogen,  and  the  halogens,  the  same  chances  of  volume  occur  as 
in  the  combinations  of  hydrogen  with  the  elements.     Thus  are:*— 

(1  atom  ethyl  gas  a  2  volumes  +  1  atom  oxygen  gas  s  1  volume) 
a  2  volumes  oxide  of  ethyl  gas. 

(1  atom  ethyl  gas  =>  2  volumes  +  1  atom  chlorine  gas  ■■  2  vo- 
lumes) BB  4  volumes  chlor^thyl  gas. 

(1  atom  benzid  a  2  volumes  +  1  atom  hydrogen  »  2  volumes)  ■■ 
4  volumes  benzin  gas. 

(1  atom  acetyl »  2  volumes  +  1  atom  nitrogen  b^  2  volumes)  ■■ 
4  volumes  nitro-acetyl  eas. 

(1  atom  oxide  of  ethyl  »  2  volumes  +  1  atom  hydrogen  »  2  vo- 
lumes) OB  4  volumes  alcohol  gas. 

(1  atom  acetyl »  2  volumes  +  8  atoms  oxygen  ^  8  volumes)  ■■ 
2  volumes  acetic  acid  gas. 

(1  atom  acetyl  a  2  volumes  +  8  atoms  chlorine  gas  »  6  volumes) 

SB  4  volumes  chlor-acetyl  gas,  etc. 

(Determination  of  the  specific  gravity  of  vapor  of  organic  mat- 
ter.) 

Most  of  the  organic  compounds  are  colorless,  yet  there  are  also 
colored,  as  the  organic  dyestuffs,  which  also  retayi  the  color  in 
their  combinations. 
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The  refracting  power  of  organic  fluids,  when  their 
constitution  and  density  are  the  same,  does  not  dif-  ^^l^^on. 
fer;  hut  increases  with  the  density  of  the  substance 
(polymeric  compounds).    The  fluid  hydro-carbons  of  the  same 
cbBUsity  have  so  much  the  greater  refracting  power  as  they  con- 
tain more  carbon.    In  fluids,  which  besides  carbon  and  hydrogen, 
contain  also  ozygeuj  the  refractive  proportion  and  refractive 
power  are  the  more  striking,  the  less  the  capacity  for  oxygen, 
provided  the  density  of  the  bodies  is  not  difierent.     In  isomeric 
and  metameric  compounds  of  the  same  density,  the  refractive  pro- 
portions are  also  identical. 

By  circular  polarization  is  understood  the  power  ^.  , 
of  many  fluids,  or  matters  dissolved  in  water,  of  Ji^tion. 
bendinff  the  polarization  plain  of  polarized  rays  of 
light  which  pass  through  these  fluids,  at  a  certain  height  of  the 
fluid  strata,  some  right,  some  left,  whilst  some  pass  unchanged. 
Often  isomeric  compounds,  or  those  having  the  same  constitution, 
have  a  different  '^  rotation-power."  Thus,  the  refractive  power  of 
turpentine  oil  is  to  the  left,  and  that  of  lemon  oil,  of  the  same 
eonstitution,  to  the  right.  Sugar-cane,  which  bends  to  the  right, 
it  converted  by  fermentation,  before  separating  into  carbonic  acid 
and  alcohol,  into  uncrystallized  sugar  which  bends  to  the  left.  It 
suffers  the  same  changes  by  acids;  the  rapiditjr  of  the  transposi- 
tion is  dependent  upon  the  nature  and  quantity  of  the  acid,  as 
well  as  upon  the  temperature.  Tartaric  acid  has,  in  a  remarka- 
ble degree,  the  power  of  turning  the  plane  of  polarization  to  the 
rights  whilst  racemio  acid  of  the  same  constitution  does  not  change 
it.  According  to  the  latest  researches,  racemic  acid  consists  of 
tartaric  acid,  and  another  acid  isomeric  with  it,  which  bends  po- 
larized light  to  the  left.  Many  bodies  suffer  from  acids  and  bases, 
without  being  changed  in.  their  constitution,  modifications  whose 
flifferenoe  can  often  be  known  only  by  the  different  refractive 
power.  The  rotation  in  solutions  of  the  same  substance,  e.  g.  in 
■olutions  of  sugar,  is  the  stronger  the  more  concentrated  the  solu- 
tion 18 ;  hence  we  can  use  the  strength  of  the  refraction  for  de- 
termining the  degree  of  concentration. 
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FIRST     CLASS. 

HTDB0I800AIUBTLS. 

First  Group. 
The  methyl  group.    Component  CgH^ ;  AotiTe  dement  H. 

The  known  members  of  the  methyl  group  are : — 

Member  1-  Methyl,  Me«     C.H^H-CJH^ 

"  2.  Ethyl,  Ae-  2CJBLH-C.H^ 

"  4,  Valyl,  Vy-  4CA»H-C,BL 

«  6.  Amyl,  Am—  6C,HyH«C„H„. 

•*  16.  Cethyl,  Ce  —  16C,H^H-CJB^ 

"  24.  Cerossyl,  Co  i-24C,H^H-C^H^ 

"  27-  CerotyX  Cr  -27C,BLH-C^H^ 

«  80.  Melissyl,  My-80C,H^H-C^Hej. 

As  was  stated  in  the  General  Part,  the  radicals  of 
wimSoM  o?2i«  ^^^  methyl  group  quite  agree  in  their  chemical  rela* 
group.  tions  with  hydrogen,  which  therefore  is  taken  as  the 

active  element  in  the  whole  series.  They  combine 
with  oxygen,  sulphur,  selenium,  iodine,  bromine,  chlorine,  and 
likewise  with  nitrogen,  phosphorus,  arsenic,  and  antimony,  in  the 
same  atomic  proportion  as  hydrogen,  and  possess,  besides,  the  ca- 
pability of  uniting  with  hydrogen  itself. 

Of  these  radicals,  the  following  are  now  known  in  an 
The  oxides,  jgoiated condition :  methyl,  ethyl,  valyl,  and  amyl.  The 
oxides  of  these  correspond  to  the  formula  RO,  as  MeO,  AeO,  AmO ; 
the  lower  members  of  the  group  are  easily  volatile;  they  possess 
a  penetrating,  etheric  odor,  and  are  little  soluble  in  water ;  the 
higher  members  are  solid  at  common  temperatures,  fat-like,  fusible, 
and  almost  inodorous.  The  difference  of  boiling  point  between 
the  individual  members  varies  18  to  20^  for  the  addition  of  C,H,. 
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In  their  pure  state,  the  oxides  are  indifferent ;  but  they  possess 
the  capability,  at  the  moment  of  their  separation,  of  forming  hy- 
drates with  water,  and  of  ^uniting  with  all  acids  producing  salt- 
like compounds.  In  this  respect,  the  oxides  are  allied  to  the 
alkalies;  the  salt-like  compounds  appear  more  or  less  neutral, 
generally  as  the  positive  properties  of  the  radicals  excel  those  of 
the  hydrogen  ;  as  follows  from  the  basic  combinations  of  nitrogen, 
in  which  the  hydrogen  is  replaced  by  methyl  or  ethyl.  The  pure 
oxides  are  generally  named  ether  (methyl-ether,  wine-ether,  amyl- 
ether),  their  hydrates  are  spirits  (methyl-spirits,  wine-spirits, 
amyl-spirits)  and  the  salt-like  combinations  with  acids,  naphthas, 
or  compound  ethers  (acetic-ether,  instead  of  acetate  of  oxide  of 
ethyl). 

The  Oxides  are  always  obtained  from  their  hydrates,  under  co- 
operation of  strong  acids  (sulphuric,  phosphoric,  and 
arsenic  acid)  and  acid  chlorides.     For  instance,  if  we  2e*o^^  ^^ 
bring  alcohol  AeO,HO  and  hydrate  of  sulphuric  acid 
together,  we  obtain  sulphate  of  ethyl  AeOjSO,.    If  this  compound 
be  heated  to  boiling  with  2  to  8  atoms  of  water,  the  sulphuric  acid 
unites  with  Ihe  water,  whilst  the  volatile  oxide  of  ethyl  escapes 

faseous;  if,  however,  much  water  be  present,  we  obtain  alcohol ; 
ecause  the  oxide  of  ethyl,  at  the  moment  of  its  liberation,  com- 
bines with  water  (the  detail  is  given  under  the  individual  com- 
pounds).    The  Hydrates  agree  in  their  physical  properties  with 
the  pure  oxides,  yet  the  lower  members,  in  particular, 
are  miscible  with  water  in  every  proportion ;  also  the  ^^ 
hydrate  boils  about  44^  hieher  than  the  correspond- 
ing oxide.    In  contact  with  potassium  all  the  hydrates  evolve  hy- 
drogen, under  production  of  compomds  of  the  oxides  with  anhy- 
drous potassa  AeO,HO-f  K»KO,AeO-f  H.    In  these  compounds 
the  organic  oxides  play  the  part  of  hydrate  water;   if  they  be 
brought  in  contact  with  water,  they  are  in  a  moment  decomposed ; 
we  obtain  hydrate  of  potassa  and  oxvhydrate. 

The  SaU-like  Compounds^  with  the  Strong  AeidSy  are  mostly 
obtained  by  direct  action  of  the  latter  upon  the  hv- 
drates;  generally,  however,  they  form  paired  acids,  Jompoimd^* 
which  contain  the  neutral  compound  as  pairling;  thus 
is  AeO,HO-f8HO,S03-HO(AeO,SO,)'^SO,-f2^HO,SO,;  these 
are  in  aqueous  solution  easily  decomposed  into  the  hydrates  and 
aqueous  acids.    With  the  weak  acids  we  obtain  the  salt-like  com- 
pounds, partly  by  double  affinity  (AeO,SO,-fKO,AcOj8—AeO, Ac 
Oj+KO,SOJ,  partly  by  introduction  of  hydrochloric  acid  gas  into 
the  spirit  solution  of  the  acids ;  in  these  cases  the  hydrochloric  acid 
gas  withdraws  the  hydrate  water  from  the  oxyhydrate,  whilst  the 
acid  unites  with  the  oxides.    The  compounds  with  the  weak  acids 
are  not  easily  soluble,  or  they  are  insoluble  in  water,  and  particu- 
larly in  aqueous,  alkali  solutions,  and  they  can  even  be  shaken  with 
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the  last  without  suffering  decomposition ;  the  cause  lies  alone  in 
the  insolubility  of  the  compounds  in  alkaline  solutions.     Decom* 

Eosition,  however,  immediately  follows  the  employment  of  an  alco- 
olic  potassa  solution ;  since  the  acid  unites  with  the  potassa,  the 
oxide  combines  with  the  hydrate  water  of  the  alkali.  In  general, 
the  boiling  point  of  the  hydrate  of  the  acid  lies  60^  higher  than 
that  of  the  corresponding  methyl  compound ;  thus  hydrate  of  formie 
acid  HO,FoO,  boils  at  105^,  and  formate  of  methyl  MeO^FoO,  at 
85^;  by  entrance  of  C^H,  as  well  in  the  acids  as  in  the  bases,  the 
boiling  point  rises  15  to  20^. 

Sulphury  Selenium^  and  Telurium  combine  with  the  radicals  of 

Combinations     ^^^  ^^^^7^  P'^^P  ^^  Several  proportions,  as  with  hy- 
with  sulphur,     drogen  and  the  alkali  metals.     The  compounds  with , 
seieniiun,  and    one  atom  sulphur  behave  like  the  sulphur  bases;  they 
teUunum.  -^  farther  with  hydrosulphuric  acid  paired  acids, 

e.  g.  H(AeS)  S,  which,  on  account  of  its  powerful  influence  upon 
oxide  of  mercury,  is  named  mercaptan  (from  mercurium  captans) ; 
it  is  obtained  by  double  afiinity;  so  is  ES+ AeO^SOs— AeS+KO, 
SO.;  farther,  KS,HS+AeO,SO,-H(AeS)S+KO,SO,;  likewise 
is  KS + AeGl«=>  AeS + ECl.  All  the  combinations  ot  this  class  are 
distinguished  by  a  highly  disagreeable  odor.. 

The  haloid  compounos  correspond  to  the  formulae  RCl,BBr,B 
I,RFl.     They  are  obtained  by  the  action  of  the  gas- 
Haloid  com-      ^Q^g  hyclrogen  acids  upon  the  oxyhydrates  («.  g.  Ae 
pounds.  0,HO+2HCl-AeCl+2HO,HCl),  or  by  the  com- 

bined action  of  halogens  and  phosphorus  upon  those  bodies  [8(AeO| 
HO)+P+3I-3(AeI)+P03+8HO].  In  general,  the  chlorine 
compounds  boil  24^  lower  than  the  corresponding*  oxides,  the  bro- 
mine compounds  2^,  and  the  fbdine  85^  higher. 

All  the  radicals  of  this  group  correspond  to  2  volumes  ms: 
Atomic  propor-  Methyl  gas^C^U,,  sp.  gr.  of  C.»  2.0,8360— 1.6725 
tionsoftiiis  a    u   H,- 6.0,0698- 0.4168 

^:^^'''^''  «    ^^C,ll3-2vol.    -  2.088it 

sp^c  graTity  j^  ^^^^^^  ^j^^  ^^  ^  of  methyl  gas«?:^.1.044. 

For  each  addition  of  C^H,  the  sp.  gr.  of  the  gases  is  increased 
0.8860+2  0.0698-0.9746. 

The  Oxides  of  these  groups  correspond  of  course  to  2  vols,  gas: 

2  volumes  methyl  gas— 2.0888 
1      ''       oxygen  **  -1.1098 

—2  volumesgaseousoxideof  methyl— 8.1974.  Sp.gr.**  1.5982. 

The  Oxyhydrates  are  equal  to  4  volumes  gas : 
2  volumes  gaseous  oxide  of  methyl— 8.1974 
+2   **         **        hydrogen —1.2479 

—4  volumes  gaseous  hydrate— 4.4858.  Sp.gr.a*  1.1087. 
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The  SaJl-lxke  OampoundB  of  the  Oxide$  are  equal  to  4  volames 
ga8BB2  Yolomes  gaaeoua  oxide  of  methyl +2  yolnmes  oxygen  gas. 

The  Sulphur  Compounds  correepond  to  2  yolames  gas : 
2  volames  gaseous  methyl        a  2.0888 
+  i  ''  ''        snlphur  « 2.2140 

r.2  ''  ''  sulphide  of  methy]»4.3028.Sp.gr.a2.1511. 

The  Haloid  Oompounda  are  equal  to  4  volumes  gas: 
2  volumes  gaseous  methyl  »  2.0888 

+2   *^         ''       chlorine —4.8800 

—4   "         "       chloride  of  methyls-7.9688.Sp.gr.=il.9921. 

The  Sydrogen  Compounds  are  equal  to  4  volumes  gas: 
2  volumes  gaseous  methyl  » 2.0888 

+  2      '\  **        hydrogen       » 0.1886 

-4      ''  ''        hydromethyl- 2.2369.  Sp.gr. -fi 0.5567, 

The  increase  of  the  sp.  gr.  for  the  ascending  members  is  given 
from  the  above. 

naST  IfXMBlR. 

Methyl:  Me:  CgH^HsBCgH,. 

Occurrence  and  Production.  Methyl  is  found  in  the  oil  of  the 
0-auUheria  proeumbene  as  oxide  of  methyl  combined  with  salicylic 
acid.  It  is  formed  by  decomposition  of  the  hydrate  of  acetic  acid, 
by  dry  jdistillation  of  wood,  particularly  beech  wood,  by  putrefac- 
tion of  organic  bodies,  etc.,  simultaneously  with  other  products. 

Methyl:  Me.     We  submit  a  concentrated  solution  of  acetate  of 

totassa  to  the  electric  current;  at  the  negative  pole 
ydrogen  is  evolved,  and  at  the  positive  a  mixture  of  ^ ' 
earbonate  of  methyl  and  methyl  gas.  If  the  mixture  be  shaken 
with  potassa  and  with  sulphuric  acid,  the  pure  methyl  remains  be- 
hind. Methyl  is  also  obtained  by  action  of  potassium  upon  nitro- 
acetyl  under  production  of  cyanide  of  potassium  (O^H^G^HJN+K 
m(O.H^+K,NC,.  Colorless  gas,  insoluble  in  water,  of  slight 
etheric  odor,  completely  indifferent  toward  sulphuric  acid,  sulphur, 
and  iodine.    100  vol.  alcohol  absorb  118  vol.  gas. 

Hydro-Methyl  (marsh  gas),  MeEL,  is  found  in  mire  of  swamps, 
and  18  produced  bv  the  putrefaction  of  oreanic  sub-  oompounds  of 
stances,  particularly  of  fossil-coal,  with  carbonic  acid,  methyl  with  hj- 
as  also  by  the  drr  oistillation  of  most  organic  bodies,  drogen  (manh 
particularly  at  high  temperature.     It  is  obtained  ^^^' 
pure  if  a  mixture  of  two  parts  crystallized  acetate  of  soda,  two 
parts  hydrate  of  potassa,  and  three  parts  lime,  be  heated  and  the 
ns  received  over  water.     H0(C,H^C,H)03-  (C,H„H)H + 2C9,. 
Colorless,  inodorous,  and  tasteless  gas,  indifferent,  and  burning 
with  slightly  luminous  flame.    By  chlorine,  and  admission  of  light. 
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it  is  decomposed  with  an  explosion;  in  the  dark,  we  obtain  first 
chloride  of  methyl  (C,H3)C1,  then  terchloride  of  formyl  (C,H)C1^ 
and  at  last  terchloride  of  chlorformyl  (CJC!l)Cl3. 

Oxide  of  Uthy I  {wooi-eiher):  MeO.     One  part  pure  wood-spirit 

(oxynydrate  of  methyl^  is  submitted  to  distillation  with 
SiS^wgwL      *^^  Ip^TtB  concentratea  sulphuric  acid  and  the  evolved 

gas  conducted  first  through  water,  then  through  po- 
tassa  solution,  and  finally  through  a  tube  filled  with  chloride  of  cal- 
cium. The  gaseous  methyl  oxide  thus  purified  is  received  over  mer- 
cury. It  is  colorless,  of  an  etheric  odor,  burns  with  a  blue  flame,  and 
is  not  yet  liquid  at  — 12^.  One  measure  of  water  at  18^  absorbs  37 
measures  oi  the  gas,  and  acquires  thereby  an  etheric  odor  and 
pepper-like  taste.  It  is  dissolved  in  large  quantity  by  wood-spirit, 
alcohol,  ether,  and  concentrated  Sulphuric  acid ;  if  the  sulphnrie 
acid  solution  be  mixed  with  water,  the  gas  escapes  with  a  hiss.  In 
contact  with  chlorine,  methyl  oxide  is  converted  by  degrees  into  C, 

H3,0+(C,H)  I  °  ^;  (C,H)  |  g,^  and  at  last  into  (C.C1){  g^ 

Oxyhydrate  o/ J^Te^Ay^ wood-spirit):  MeO,HO.     The  aqueous 
fluid,  obtained  by  dry  distillation  of  the  beech-wood, 
of  oxide^of^me-   ^^^  which  is  a  mixture  of  water,  acetic  acid,  wood- 
thyi  with  water;  Spirit,  mesit,  xylit,  and  acetate  of  methyl,  besides 
wood-spirit  Me  other  empyreumatic  products  (named  crude  wood- 
'  spirit),  is  a  few  times  distilled  over  quicklime,  and  the 

pure  wood-spirit  thus  obtained  is  completely  saturated  with  fused 
chloride  of  calcium.  After  some  days  the  mixture  is  completely 
distilled  over  the  water-bath,  and  the  residue,  which  is  a  compound 
of  wood-spirit,  with  chloride  of  calcium,  is  submitted  to  distillation 
with  water;  the  liberated  wood-spirit,  which  passes  over,  is,  for 
complete  purification,  yet  several  times  rectified  over  quicklime. 
Very  mobile,  colorless  fluid,  miscible  with  water  and  ether  in  every 
proportion,  of  peculiar  aromatic  odor  and  burning  taste;  sp.  gr.M 
0.798  at  20%  boils  at  68^  Taken  internally  it  intoxicates  like 
alcohol,  is  a  solvent  of  ethereal  oils,  gums  (varnishes),  and  gene- 
rally behaves  in  these  respects  like  alcohol ;  bums  with  feeble 
flame. 

With  Baryta  and  Chhtide  of  Calcium  it  gives  definite  chemical 

combination8=xBaO(MeO,HO)  and  CaCl,(MeO,HO). 

If  the  vapor  of  wood-9pirit  be  conducted  over  a  heated  mixture 

of  hydrate  of  potassa  and  quicklime,  it  is  decomposed 

ti^^of^ood-     ^°*^  formic  acid  and  hydrogen  gas.  In  a  pure  state  it 

spirit  sufiiers  no  change  in  the  air ;  but  if  its  vapor,  mixed 

with  air,  be  conducted  over  platinum  black,  formie 
acid  is  produced,  accompanied  by  great  evolution  of  heat ;  oxidxz* 
ing  acids  produce  the  same  decomposition  ;  mixed  with  nitrate  of 
silver  it  produces  a  precipitate  consisting  of  formate  and  nitrate 
of  silver.    By  distillation  with  toater; per-oxide  of  manganenej  and 
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iulphurie  aeidy  we  procure  formate  of  methyl  and  methylaL  Chh^ 
ride  of  lime  converts  the  wood-spirit  into  terohloride  of  formyl  (C, 
B)Gl3;  chlorine  decomposes  it  with  violence;  as  final  product  there 
remains  an  oily  fluid,  which  consists  of  OqHjCIjO^s  (0,01)0,  H0+ 

(C.HJCl,-(C.H)[gj+(CA)Cl,. 

Carbonate  of  Methyl:  Me0,G0^  is  in  a  pure  state  unknown. 

Sulphocarbonate  of  Methyl:  MeO^CS^     If  a  solution  of  iodine 
in  wood-spirit  be  added  to  an  aqueous  solution  of 
methyloxide-sulphocarbonate  of  potassa,  oily  drops  Compounds  of 
are  deposited,  which  consist  of  MeOjC^S^O.     But  if  t^i^dacids! 
finely  pulverized  iodine  be  added  to  a  solution  of  the 
aalt  mentioned,  there  is  separated,  by  heating,  sulphide  and  iodide 
of  potassium,  accompanied  by  copious  evolution  of  gas,  whilst  there 
it  found  upon  the  surface  a  brown  fluid,  which,  by  repeated  rectifi- 
cation, leaves  pure  sulphocarbonate  of  methyl;  (MeO,CS.-(-KO,0 
S,)+I-MeO,CS,+  KI+CO+S.     Thin-flowing  yellow  liquid,  of 
strong  aromatic  odor  and  sweetish  taste  ;  sp.  gr.M  1.148;  boils  at 
170^,  insoluble  in  water,  easily  soluble  in  alcohol  and  ether.  Mixed 
with  an  alcoholic  solution  of  potassa,  after  a  few  hours  carbonate 
of  potassa  is  deposited,  and  in  the  solution  is  found  sulpho-methyl- 
kydric  acid  MeS,HS.     Chlorine  gas  decomposes  the  compound ; 
we  obtain  in  diffused  light,  a  beautiful  crystallising  body. 

Bane  Borate  of  Methyl:  SMeO+BoOj.  Chloride  of  boron  is 
eonducted  into  wood-spirit  so  long  that  a  copious  evolution  of  hy- 
drochloric acid  follows.  The  basic  borate  of  methyl  which  is  de- 
poaited  is  removed  and  purified  by  repeated  distillation.  Water- 
dear  very  thin  fluid  of  0.955  sp.  gr. ;  boils  at  72^,  and  possesses  a 
penetrating  odor  like  wood^spirit ;  burns  with  a  green  flame,  and 
m  contact  with  water  decomposes  into  wood-spirit  and  boracic 
acid.  Aeid  borate  of  methyl:  MeO,2BoO,.  Anhydrous  pulver- 
iied  boracic  acid  is  distilled  with  an  equal  quantity  of  pure  wood- 
spirit  until  the  temperature  rises  to  110°,  the  wood-spirit  which  has 
cone  over  being  repeatedly  poured  back  into  the  retort.  The  residue 
in  the  retort  is  ground,  digested  twenty-four  hours  with  anhydrous 
ether,  and  the  etheric  solution  distilled  until  the  boiling  point  rises 
to  200°.  The  residue  is  the  pure  combination ;  it  appears  a  trans- 
parent glassy  mass,  which  is  soft  by  heating,  and  can  be  drawn 
into  threads.  Burns  with  green  flame,  and,  in  contact  with  water, 
instantly  decomposes  into  wood-spirit  and  boracic  acid,  accom- 
panied by  strong  heat. 

Nitrate  of  Methyl :  MeO,NO^  Equal  parts  nitrate  of  potassa 
and  wood-spirit  are  gently  warmed  in  a  retort  with  2  parts  hydrate 
of  sulphuric  acid ;  when  the  reaction  begins,  the  nitrate  of  methyl 
distils  over  without  external  heat.  This  is  purified  by  cautious 
distillation  over  chloride  of  calcium  and  oxide  of  lead.  Colorless, 
neutral  fluid,  boiling  at  66°,  of  sharp,  etheric  odor,  and  which  is 
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easily  soluble  in  alcohol  and  ether,  but  not  easily  in  water;  boms 
with  yellow  flame,  and  at  150°  explodes  with  great  violence. 

Sulphate  of  Methyl :  MeOySOg.  We  conduct  anhydrous  gaseous 
oxide  of  methyl  into  a  dry  balloon,  containing  sulphuric  acid*— or 
we  distil  a,  mixture  of  1  part  wood-spirit  with  8  to  10  parts  sulphuric 
acid.  The  oily  distillate  is  washed  with  warm  water,  then  brought 
in  contact  with  a  little  chloride  of  calcium,  and  at  last  rectified 
over  quicklime.  Colorless,  oily  fluid,  of  garlic-like  odor,'  which  in 
contact  with  water  decomposes  into  wood-spirit  and  methyloxyd- 
sulphuric  acid  MeO,HO,2S03.  In  contact  with  anhydrous  ammo- 
nia, it  forms  a  white  crystalline  mass,  the  Bulphomethylan^m'S'H.^ 
-fMeOjSOj. 

Sulphomethyl'Sulphurie  Acid:  HO(Me,^SOj)^SO„  is  obtained 
Paired  combi-  ^7  ^^®  action  of  dilute  nitric  acid  upon  sulphide  of 
nations  of  me-  methyl  and  hydrogen  (MeS,HS),  upon  bisulphide  of 
thyl  and  oxide  methyl  and  sulphocyanide  of  methyl,  simultaneously 
of  methyl.  ^j^j^  ^^^^  sulphuric  acid.  To  remove  the  nitric  acid, 
the  solution  is  evaporated  upon  the  water  bath;  the  residue  is  dis- 
solved in  water,  the  solution  saturated  with  carbonate  of  baryta, 
and  the  fluid,  filtered  from  the  sulphate  of  baryta,  evaporated  to 
crystallization.  The  obtained  crystals  of  sulphomethyl-sulphate 
of  baryta.are  dissolved  in  water,  and  the  baryta  precipitated  by 
sulphuric  acid ;  by  evaporation  of  the  solution  separated  from  the 
sulphate  of  baryta,  the  hydrate  of  the  acid  is  obtained.   If  sulpho- 

chlor-formylchlorid-sulphuric  acid  H0,(C3C1),|  g|j'SO,   at    the 

moment  of  its  separation,  be  brought  in  contact  with  water,  and 
if  at  the  same  time  a  body  be  present  which  takes  away  the  chlo- 
rine, we  thus  obtain,  first,  sulphoformylchloride-sulphurio  acid, 

f  CI 
HO,(C,H)  <  g(5'S03  and  then  sulphomethyl-sulphuric  acid.     Zinc 

dissolves  in  sulphochlor-chlorformyl-sulphuric  acid  without  evolu- 
tion of  gas;  the  same  is  produced  by  the  galvanic  current  when 
amalgamated  zinc  plates  serve  as  electrodes.  A  thickish  inodorous 
fluid,  very  acid,  and  which  bears  a  high  temperature  without  suffer- 
ing decomposition.  The  acid  forms  with  all  the  bases  salts  soluble, 
neutral,  and  easily  crystallizable. 

Methyloxyd'Carhonic  Acid :  HO(MeO,CO,rC03.  If  carbonic 
acid  be  conducted  into  a  solution  of  anhydrous  baryta  in  wood-spirit, 
methyloxyd-carbonate  of  baryta  separates  and  is  washed  with  wood- 
spirit.  The  salt  is  easily  soluble  in  water,  but  it  soon  decomposes 
under  separation  of  carbonate  of  baryta.  This  acid  is  not  known 
in  an  isolated  condition. 

Methyloxyd-chlorcarlonic  Acid:  HO(MeO,COj'"C<  A!  is  ob- 
tained by  the  action  of  oxychlor-carbonic  acid  C  <  pi  upon  wood- 
spirit:  MeO,HO-l-2(COCl)«(MeO,CO,)COCl-fHCl.  Acolorless, 
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Tery  thin,  volatile  fluid,  of  penetrating  odor,  and  sinking  in  water. 
Gives  with  ammonia  a  crystallisable  deliquescent  product,  urethy* 
Ian-  MeO,CO,+  NH,CO. 

Methjfloxyd-sulphoearbanie  Acid :  HO(MeO,CS J'^CS^  The  po- 
tassa  salt  of  this  acid  is  obtained  by  dissolving  sulphocarbonic  acid 
(CS^  in  a  wood-spirit  solution  of  potassa.  Its  crystals  are  feather 
like  and  of  a  silver  lustre. 

Methyloxyd-9ulphurie  Acid:  HO(MeO,S03)^SO,.  A  mixture 
of  2  parts  sulphuric  acid,  and  1  part  wood-spirit  is  diluted 
with  water  and  afterwards  saturated  with  carbonate  of  baryta. 
From  the  solution  filtered  from  sulphate  of  baryta,  the  remaining 
baryta  is  accurately  precipitated  by  sulphuric  acid,  and  the  fluid 
separated  from  the  precipitate  is  evaporated  in  a  vacuum.  The 
acid  crystallises  in  white  needles  easily  soluble  in  water,  but  not 
easily  in  alcohol ;  it  tastes  acid,  and  gives  with  all  the  bases  salts 
soluble  in  water,  and  which  contain  water  of  crystallization.  By 
warming  the  aqueous  solution  the  acid  decomposes  into  wood-spirit 
and  sulphuric  acid ;  the  salts  leave,  after  being  strongly  heated,  a 
sulphuric  acid  salt. 

FroUmUphide  of  Methyl:  MeS.     A  disagreeably  compoundB  of 
smeUine  fluid,  sinking  in  water,  is  obtained  by  distilla-  methyl  and. 
tion  of  KS  with  MeO,S03.     Gives  with  chlorine  •'^P*^^- 


at  last(C.Cl){(.^^ 


Sulphocarbofiate  of  Sulphide  of  Methyl:  MeS,0S2.  We  distil 
KS,Go,  with  MeO,SO,.  Colorless,  very  disagreeably  smelling 
fluid  of  1.159  sp.  gr. ;  boils  at  204° ;  is  scarcely  soluble  in  water,  but 
in  all  proportions  miscible  with  alcohol.     Bromine  decomposes  the 

Br  CS,-fMeS,CS., 

Biiulphide  of  Methyl:  MeS^  Bisulphide  of  potassa  is  dis- 
tilled with  methylozyd-sulphate  of  lime  CaO,(MeO,S03pS03. 
Clear,  colorless  liquid,  of  intolerable  odor;  sp.  gr.  1.046;  boiling 
points  116°;  miscible  in  all  proportions  with  ether  and  alcohol; 
scarcely  soluble  in  water. 

Teriulphide  of  Methyl:  MeS,.     We  distil  quinque-sulphide  of 

Sotassium  with  methyloxyd-sulphate  of  lime;  at  the  beginning  Me 
,ffoesover,and  at200°  MeS,.  Quite  equals  the  foregoing  compound. 
methyl'hydrontlphuric   Acid  fmethyl-mercaptan) :  H(MS)^S. 
A  mixture  of  equal  parts  KO,(MeO,SO,)SO,  and  p^^j^j  comW. 
KS,HS,  dissolved  in  a  little  water,  is  submitted  to  nstionH  of  pro- 
distillation  ;  the  distillate  is  shaken  with  potassa ;  the  tosuiphide  of 
fluid  separated  from  the  potassa  solution  is  dried  over  ^^^^y^- 
chloride  of  calcium.     A  light,  very  disagreeably  smelling  fluid, 
which  boils  at  21°,  and  unites  with  oxide  of  mercury,  into  Hg(Me 
8)S  under  great  evolution  of  heat.     Gives  with  dilute  nitric  acid 
Bulphomethyl-sulphuric  acid. 

Iodide  of  Methyl :  Mel.    A  solution,  not  too  concentrated,  of 
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CombinationB  ^o^^^Q®  ^°  wood-spirit  is  shaken  with  some  phosphonis 
of  methyl  until  the  color  of  iodine  vanishes ;  the  fluid  is  poured 
with  the  halo-  off  from  the  phosphorus,  and  in  it  more  iodine  is  dis- 
^^^'  solved ;  the  iodine  solution  is  again  shaken  with  phos- 

phorus, and  the  operation  continued  until  the  solution  fumes  eopi* 
ousl J.  It  is  necessary  always  to  keep  the  vessel  cool.  After  twenty- 
four  hours  the  solution,  separated  from  phosphorus,  is  submitted  to 
distillation.  To  the  distillate  iodine  is  added,  in  small  quantitieSi 
so  long  as  the  color  vanishes.  Afterward,  it  is  all  shaken  with 
water,  and  the  deposited  iodide  of  methyl  is  deprived  of  water  over 
chloride  of  calcium.  An  extremely  mobile  fluid ;  flows  from  a  glass, 
like  quicksilver;  of  disagreeable  odor,  and  2.199  sp.  gr.;  boils  at 
48.8°,  burns  with  difficulty  under  emission  of  violet  vapor;  chlorine 
forms  chloride  of  methyl  under  separation  of  iodine.  An  alcoho- 
lic solution  of  iodide  of  methyl  gives  immediately,  with  nitrate  of 
silver,  a  precipitate  of  iodide  of  silver. 

Bromide  of  Methyl :  MeBr,  is  obtained  like  the  iodine  compound. 
Colorless,  neutral,  strongly  smelling  fluid  of  1.664  sp.  gr.,  boils  at 
13°,  and  is  yet  fluid  at  —18°. 

Chloride  of  Methyl:  MeCl :  2  parts  common  salt,  1  part  wood- 
spirit,  and  8  parts  hydrate  of  sulphuric  acid,  are  submitted  to  dis- 
tillation, and  the  evolved  gas  received  over  water.  Colorless  gas  of 
etheric  odor;  is  still  gaseous  at — 18°;  1  volume  water  dissolves  2.5 
volumes,  and  assumes  a  sweet  etheric  odor.  If  the  gas  be  conduet- 
ed  over  heated  potassa,  we  thus  obtain  chloride  of  potassium  and 
formate  of  potassa.  Chlorine  decomposes  chloride  of  methvl, 
forming  MeCl+(C,H)Cl3 ;  (C.HjCl,  and  (C,Cl)Cl3. 
^  Fluoride  of  Methyl:  MeFI.  Colorless  gas  of  agreeable  etherio 
odor ;  1  volume  water  absorbs  1.6  volume  gas. 

8IC0MD  mUBIB. 

Ethyl:  AeaB2C^»H»C4Hf. 

Occurrence  and  Production. — Neither  ethyl  nor  compounds  of 
it  has  yet  been  found  in  nature ;  it  is  always  a  product  of  the 
vinous  fermentation  which  consists  of  the  conversion  of  fruit  or 
grape  sugar  into  alcohol  (oxyhydrate  of  ethyl)  and  carbonic  acid. 

Ethyl:  Aeai2  volumes  gas.  If  iodide  ofethyl  with  sine  be  heated 
to  1.50°,  in  a  tube  closed  by  fusion,  we  obtain  iodide  of  zinc,  ethyl 
hvdroethyl  (?),  and  elayl:  8rAeO,I)+8ZN-8ZNI+Ae+AeH+ 
d^H^.  If  the  tube  be  opened  under  mercury,  hydroethyl  and  elayl 
are  first  evolved,  and  afterward  ethyl.  Colorless  gas,  smelling 
slightly  like  ether;  burns  with  luminous  flame;  is  at  — 18°  stiU 
gaseous,  but,  by  the  pressure  of  2^  atmospheres  at  8°,  it  is  con- 
verted into  a  colorless  fluid,  very  mobile;  1  volume  alcohol  absorbs 
18.18  volumes  gas;  insoluble  in  water.  Under  the  co-operation 
of  light  it  combines  with  chlorine  and  bromine;  the  nature  of  these 
compounds  is  not  yet  known. 


OXIBB  or  BTHTL.  101 

Hydroeihyl:  AeHBB4  Yolames  gas,  arises  simtiltaneoTisIj  witk 
ethyl  and  elayl  by  the  decomposition  of  iodide  of  ethyl 
by  line.    Also,  by  decomposition  of  nitrometacetyl  ^^f®'?!!?!®' 
by  potassium,  as  well  as  by  decomposition  of  iodide  of  drogen!^      ^' 
ethyl  by  sine,  in  the  presence  of  water,  the  same 
oompoiind  appears  to  be  obtained.  Colorless  gas,  insolable  in  water. 

Oxide  of  Ethyl  (ether):  AeO»2  volumes  gas.     A  mixture  of  five 
parts  of  alcohol  and  nine  parts  sulphuric  acid  is  sub- 
mitted to  distillation  in  a  retort.     What  goes  over  at  ^^^^  ^^  ^^' 
first  is  mostly  alcohol,  and  is  removed.   When  the  boil- 
ing point  rises  to  140^,  through  the  tubulus,  by  means  of  a  glass 
tube,  we  introduce  alcohol  in  such  proportion  that  the  temperature 
remains  constant.     Ether  and  water  distil  over;  since  ether  is 
Tolatile,  care  must  be  taken  for  the  purpose  of  condensation.     The 
distillate  consists  of  two  layers,  the  upper,  which  is  a  mixture  of 
much  ether  with  alcohol  and  a  little  water,  is  shaken  with  milk  of 
lime  and  afterward  distilled  by  gentle  heat  upon  water  bath.     To 
remove  the  alcohol  the  distillate  is  shaken  with  water,  then  the 
withdrawn  ether  once  more  distilled,  and  at  last  rectified  over 
ehloride  of  calcium  (theory  of  the  formation  of  ether,  see  ethyloxyd- 
•ulphuric  acid).     Also  ether  is  obtained  by  the  action  of  phosphoric 
acid,  arsenic  acid,  fluoboron  and  acid  chlorides  upon  alcohol.     Pure 
ether  is  a  very  thin-flowing,  colorless  fluid,  of  pene- 
trating, agreeable  odor,  and  sharp,  burning  and  after-  ^^'****  ^ 
ward  cooling  taste.     It  boils  at  85^  and  is,  on  ac- 
•oant  Qf  its  volatility,   easily  inflammable;    even   at  ordinary 
temperatures  it  evaporates  rapidly  under  production  of  consider- 
able cold;  stiffens  at  — 44^  to  a  white  crystalline  mass ;  sp.  gr.» 
0.697.     Ether  dissolves  many  inorganic  salts,  particularly  chlor- 
ides of  the  metals,  as  bichloride  of  mercury,  of  gold  and  iron ; 
farther,  organic  acids  containing  little  oxygen,  as  benzoic,  cinnamic, 
aiid  salicylic  acids,  most  gums,  caoutchouc,  and  the  volatile  oils.  100 
parts  ether  take  up  eight  parts  of  sulphur  and  2.6  parts  phosphorus. 
If  etheric  vapor  be  inhaled,  it  produces,  after  a  little  time,  com- 
plete insensibility.     If  the  vapor  be  conducted  through  a  glowing 
tube,  we  obtain   elayl  gas,  marsh   gas,  aldehyd  and  acetal;   if 
these  be  brought  in  contact  with  heated  mixture  of  hydrate  of  po- 
ia$$a  and  quicklime^  we  obtain,  under  the  production  of  carbonate 
of  potassa,  marsh  gas  (hydro-methyl)  and  hydrogen:  2AeO+8 
H0»MeH-(-H^+2C0,.     If  ether  be  a  long  time  preserved  in  a 
▼essel  containing   air,  it  forms,  at  first,  acetate  of 
ethyl,  and  Uter,  acetic  acid.     All  bodies  which  easily  J^/^Jb^J'*"*^'''* 
yield  oxygen  convert  ethyl  into  acetyl.     If  ether  fall 
drop- wise  upon  a  brick  heated  to  150^,  a  blue  appearance  is  ob- 
served, whilst  a  gaseous  mixture  is  produced,  strongly  exciting 
the  eyes,  and  consisting  of  carbonic  acid,  aldehyd,  acetic  acid  and 
water,  etc.     The  same  products  arise,  also,  if  etheric  vapor,  by 
means  of  a  wick,  be  brought  in  contact  with  a  red-hot,  coilea, 
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{)Iatina  wire;  the  wires  glow  so  long  as  ether  is  present  (aphlogistie 
lamp).  Nitric  add  decomposes  ether  under  production  of  carboniCi 
acetic,  and  oxalic  acid.  If  it  be  dropped  upon  Chramie  aeid  it 
inflames,  and  the  acid  is  decomposed.  If  ether  be  distilled  with 
chrqmate  of  potassa,  or  peroxide  of  manganese  and  sulphuric  acid, 
acetic  acid  is  produced.    Chlorine  converts  ether  by  degrees  into  the 

following  compounds:  (C,H,)0+(C,H3)  |  ^,  ;(C,HJ  j  ^,  \{GJ^^ 

{  ci  +(C,C1^C,H)  {  g,^;  (C,C1^C,H)  J  gjJC.Cg  {  g,^      Be- 

sides  it  forms,  as  secondary  products,  chloride  of  ethyl,  aldehyd, 
chloral,  etc.  Bromine  completely  decomposes  ether,  little  by  little, 
under  production  of  hydrobromic  acid,  bromide  of  ethyl,  bromal, 
etc.  Iodine  dissolves  abundantly  in  ether;  after  a  little  time  the 
solution  contains  hydriodic  acid. 

.  Oxyhydrate  of  Ethyl  (Alcohol) :  AeO,HOa>4  volumes  gas.  The 
Combinations  whiskey  occurring  in  commerce,  which  is  obtained 
of  oxide  of  by  distillation  of  different  fermented  liquors,  is  a  mix- 
etbji  with  wa-  ture  of  water,  alcohol,  and  different  so-named  fusel- 
tep,  alcohol.  ^j^g  By  repeated  distillations  of  whiskey  we  obtaia 
the  so-called  spiritus  or  alcohol,  which  contains  80  to  85  per  cent. 
spirits  of  wine.  The  last  portion  of  water  can  be  absorbed  frena 
alcohol  only  by  chemically-acting  bodies,  partly  on  account  of  the 
affinity  of  alcohol  for  water,  partly  because  water  also,  below  its 
boiling  point,  passes  over  in  a  gasiform  condition.  To  obtain 
alcohol  as  free  as  possible  from  water  the  former  is  rectified  over 
well-burnt  charcoal  to  remove  the  fuseloles,  then  left  standing  a 
few  days  wifh  coarsely  broken,  fused  chloride  of  calcium,  and  at 
last,  by  distillation,  the  anhydrous  alcohol  is  obtained.  (Effloresced 
Glauber's  salts,  slight-burnt  gypsum,  quicklime,  etc.,  answer  the 
purpose  not  so  completely  as  chloride  of  calcium.  Sommerins'a 
method  of  removing  water  by  animal  membrane.  Apparatus  tor 
obtaining  alcohol  from  fermented  liquors  by  one  distillation.) 
Anhydrous  Alcohol  is  a  water-clear  very  thin-flowing  liquid,  of 

agreeable,  penetrating  odor  and  burning  taste.  Sp.gr. 
SX?"^  ""^     =0.7947  at  16°, boils  at  78°,and  at— 98°is  converted 

into  a  solid.  AJcohol  mixes  with  water,  wood-spirit, 
and  ether,  in  all  proportions.  In  the  anhydrous  state  it  operates, 
both  externally  and  internally,  as  a  poison.  Spirted  into  the  blood 
it  produces  death,  by  coagulation  of  the  blood.  Diluted  with  water 
and  drank  in  large  quantities  it  occasions  intoxication.  It  is  on 
account  of  its  volatility  very  inflammable.    Alcohol  combines  with 

many  neutral  chlorides  of  metals,  as  chloride  of  mag' 
nlwhoh^  ^  ^     ^^^^^^i  calcium^  and  manganese^  and  accepts  in  theee 

compounds  the  place  of  water  of  crystallisation.  With 
chloride  of  tin^  it  gives  partly  doughy  and  partly  solid,  crystalline 
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compoands,  which  decompose  at  high  temperattureB,  and  produce 
ether  and  chloride  of  ethyl.  It  behaves  in  the  same  way  to  ftr^ 
'  chloride  of  iron^  chloride  of  antimony,  arsenic,  zinc,  aluminium,  etc. 
Sulphur  and  phosphorus  are  dissolved  by  alcohol  in  small  quan- 
tity ;  the  latter  dissolves  farther  hydrate  of  potassa  and  of  soda, 
most  chlorides  and  bromides  of  metals,  the  organic  acids,  oils, 
gums  (alcohol  varnish),  the  fats,  the  different  sugar-like  substances, 
all  the  organic  bases ;  most  oxygen  salts  with  inorganic  acids  (ex- 
cept nitrate  of  magnesia  and  lime),  caoutchouc,  starch,  the  proteine 
compounds,  etc.,  are  insoluble  in  alcohol. 

Water  and  Alcohol  mix,  under  condensation  and  evolution  of 
heat.  The  diminution  of  volume  continues  until  53.73 
volumes  alcohol  are  combined  with  49.836  volumes  Alcohol  and 
water;  the  mixture  then  takes,  at  15^,  the  space  of  ^^^^* 
100  volumes.  Its  sp.  gr.»  0.927,  and  it  contains  1  atom  alcohol  to  6 
f  toms  water.     If  more  water  be  added  to  the  mixture  an  apparent 
expansion  occurs.     Hence  it  follows  that  a  mixture  of  alcohol  and 
water  cannot  correspond  to  the  mean  specific  gravity  of  both.  By 
direct  determination,  the  following  specific  gravity  for  such  mix- 
tqree,  at  15^,  has  been  found — according  to  the  volume  per  cent. 
The  boiling  point  of  such  mixtures  rises  with  the  addition  of 
water. 

Amt  ftloohoL       Sp.  gr.  Boil,  pt        Amt  aloohoL      Sp.  gr.        Boil,  pt 


100 

0.7947 

78°. 

40 

0.9523 

95° 

90 

0.8368 

78°.15 

30 

0.9656 

97° 

80  : 

0.8645 

88°.75 

20 

0.9740 

98° 

70 

0.8907 

88°.60 

10 

0.9880 

98°.75 

60 

0.9141 

91°.25 

0 

1.0000 

100° 

50 

0.9848 

98°.75 

By  the  mixture  of  2  parts  alcohol  with  1  part  snow,  the  temper- 
ature is  reduced  always  in  proportion  as  the  alcohol 
is  stronger.     By  employing  alcohol  of  99  per  cent.  ^^^^^^  •'^^ 
the  thermometer  falls  to  25°;  by  70  per  cent,  to  18°;       ^' 
by  50  per  cent,  to  16°,  and  by  20  per  cent,  to  8^. 

Wine$  contain  very  different  quantities  of  alcohol.     Madeira  20 

Ear  cent.,  Xeres  20  per  cent,  Malaga  16  per  cent.,  Amount  of  ai- 
ordeaux  15  per  cent,  strong  Rhenish  wine  10  to  12  cohoi  in  a  few 
Jer  cent,  good  Bavarian  beer  8  to  4  per  cent,  common  spirituous 
randy  40  to  50  per  cent.,  Cogniac  50  to  60  per  cent,  ^°^*' 
mm  about  60  per  cent.,  arak  70  per  cent.,  etc. 

Alcohol  and  ether  mix  in  all  proportions.     If  such  a  mixture 
be  shaken  with  a  concentrated  solution  of  easily  so- 
luble salts,  the  ether  is  again  separated.  A  mixture  of  ^l^^^^  *^^ 
1  part  ether,  and  2  to  3  parts  alcohol,  is  known  under 
the  name  of  Liquor  Anodynue  Eoffmanni.    By  powerful  voltaic 


104  OARBONATl  OF  ETHYL. 

action  upon  alcohol  the  hydrate  water  is  decomposed, 
o^^oohof  ^^^^"^  the  hydrogen  going  to  the  negative  pole  and  the  oxy- 
gen to  the  positive;  the  galvanic  decomposition  is 
more  intense  if  a  little  anhydrous  potassa  be  dissolved  in  the  alco- 
hol. The  decomposition  of  the  alcohol  into  its  proximate  eanwU" 
tuents^  setting  the  ether  free,  follows  only  by  the  oo-operation  of 
oxygen;  and  in  most  cases,  before  the  separation  follows,  combine* 
tions  are  formed  of  ether  with  the  acting  body.  Upon  the  beha- 
vior of  hydrate  of  iulpkuric  acid  v.  ether-sulphuric  acid.  Anhjf' 
drotis  sulphuric  acid  produces,  at  ordinary  temperatures,  with 
water-free  alcohol,  simple  sulphate  of  ethyl ;  if  the  action,  however, 
is  intensive,  the  alcohol  is  decomposed  under  production  of  different 
bodies,  as  althionic  and  ethionic  acid,  etc.  Upon  the  conversion  of 
alcohol  into  acetic  acid  v.  the  latter.  If  alcohol  be  distilled  with 
peroxide  of  manffanesedind  dilute  nulphurie  actd,  formic  and  acetic 
acid,  aldehyd,  and  ether  go  over.  Nitric  acid  acts  powerfully  upoa 
alcohol,  producing  aldehyd,  nitrite  of  ethyl,  acetic  and  oxalicacid. 
By  the  action  of  acid  nitrate  of  silver  or  of  mercury ^  fulminating 
salts  arise.  Concentrated  chloric  acid  acts  with  great  violence 
upon  alcohol,  often  producing  inflammation,  under  formation  of 
acetic  and  hydrochloric  acid;  bromic  acid  behaves  in  the  same 
manner.  Dry  chromic  acidj  brought  into  a  mixture  of  air  and 
alcoholic  vapor,  causes  an  explosion.  Chlorine  and  bromine  con- 
vert alcohol  at  first  into  afdehyd  and  then  into  chloral  and  bromal; 
distilled  with  chloride  or  bromide  of  lime  we  obtain  chloride  or 
bromide  of  formyl.  If  iodine  be  brought  into  an  alcoholic  solu- 
tion of  potassa,  iodide  of  formyl  is  produced.  As  for  Jthe  rest, 
the  decompositions  of  alcohol  equal  those  of  ether. 

Carbonate  of  Ethyl:  AeO,C03.  Sodium  is,  little  by  little,  added 
CombinationB  *^  oxalate  of  ethyl  (AeO,C,03)  ^^^^^  ^^  farther  evolu- 
of  oxide  of  tion  of  carbonic  acid  takes  place.  The  mass  remain- 
ethyl  with  ing  behind  is  mixed  with  water,  and  the  carbonate  of 
•^*^  ethyl  which  separates  is  rectified  over  sodium.     Col- 

orless, easily-flowing  liqmid,  of  burning  aromatic  taste;  sp.  gr.M 
0.975;  boils  at  126^.  Brought  together  with  aqueous  ammonia, 
oxide  of  ethyl  forms  alcohol  and  Ether-oxamidikeO^CO^'^H^QO. 
Ohhrine  decomposes  ether  under  production  of  carbonate  of  oxy- 

chloride  of  chloracetyl  (C4H2)  ^  ^i ,  CO,. 

Sulphocarbonate  of  Ethyl:  AeOfCS,.  Ether-sulphocarbonate  of 
potassa  (v.  below)  is  with  alcohol  stirred  round,  and  gradually 
iodine  is  added  so  long  as  the  color  vanishes;  iodide  of  potassium 
is  deposited,  and  over  it  is  found  a  yellow  fluid,  which,  after  eva- 
poratiop,  leaves  crystals  which  consist  of  AeO,CjS^O-i  AeOy2C,Sj|, 
and  can  be  named  Ethylbioxyd-eulphocarbonic  Acid^  If  these 
crystals,  upon  which  hydrochloric  acid  itself  does  not  act,  are  dis- 
tilled in  an  oil  bath  at  200^,  thus  sulphocarbonate  of  ethyl  passes 
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over;  gimultaneoiisly  carbonic  acid  is  erolved,  and,  as  residae,  re- 
mains a  solid  mass  consisting  of  O^S^:  2(Ae0^2CS2)ai2(AeO,CS3) 
+  00,+  CS4.  Light  yellow,  clear  liquid,  of  not  very  disagreeable 
odor  and  sweetish  taste;  it  mixes  with  alcohol  and  ether  in  all 
proportions;  sp.  gr.  1.07;  boiling  point  200^. 

Borate  of  Ethyl.  With  boracic  acid  oxide  of  ethyl  gives  two 
compounds,  3AeO+B03  and  AeO,2Bo03,  which  are  obtained  quite 
like  the  corresponding  methyl  compounds,  and  agree  with  the 
latter  in  properties.  With  silicic  acid,  oxide  of  ethyl  unites  in 
three  proportions,  forming  3AeO+SiO.;  8AeO+2SiO,  and  SAe 
0+4Si03.  The  first  compound  is  obtained  by  the  action  of  chlo- 
ride of  silicium  upon  absolute  alcohol ;  it  presents  a  colorless  fluid 
of  etheric  penetrating  odor  and  pepper-like  taste,  and  which  boils 
at  162^,  mixes  with  alcohol  and  ether  in  every  proportion,  but  is 
insoluble  in  water.  The  second  and  the  third  combination  are 
obtained  by  the  action  of  chloride  of  silicium  upon  alcohol,  to  which 
1  atom  water  is  added.  The  compound  8AeO,2Si03  distils  over  at 
860^ ;  it  appears  as  a  colorless  fluid  of  slight  odor  and  taste ;  the 
eombination  3AeO,4Si03  remains  behind  as  a  glass-like  mass, 
which  iftsoft  at  100^,  and  in  strong  heat  divides  into  3AeO,2SiO, 
and  2SiO,. 

PhoBphite  of  Ethyl:  2HO,AeO,P03,  is  obtained  by  the  action 
of  PCI3  upon  alcohol  under  simultaneous  production  of  hydrochlo- 
rie  acid  and  chloride  of  ethyL  The  obtained  fluid  is  evaporated  in 
a  vacuum  containing  pieces  of  potassa.  Syrup-thick  acid  fluid, 
which,  however,  is  a  mixture  of  phosphorous  and  hydrochloric  acid 
with  the  ethyloxyd  compound.  With  bases  it  gives  salts,  which 
are  easily  decomposed  in  the  watery  solution,  and  consist  of  (HO, 
MO,AeO),P03. 

Triba^ie  FhosphaU  of  Ethyl:  3AeO-f  PO^is  obtained  by  distil- 
lation of  biether-phosphate  of  lead.  Water-clear  fluid,  of  agree- 
able etheric  odor;  boils  at  142^5. 

Bi-ether-phowhaU  of  Ethyl:  HO,2AeO-f  PO^  By  the  action 
of  anhydrous  phosphoric  acid  upon  ether  or  alcohol  we  obtain  two 
oompounds— HO,2AeO+PO,  and  2HO,AeO-f  PO,.  If  the  mix- 
ture diluted  with  water  be  saturated  with  oxide  of  lead  we  obtain 
an  easily  soluble  salt,  and  one  not  easily  soluble;  the  first  corre- 
sponds to  the  formula  PbO,2AeO,PO,.  By  decomposition  of  these 
•alts  with  sulphuric  acid,  and  evaporation  in  a  vacuum,  we  obtain 
the  pure  compound  as  a  syrup-thick  mass.  The  lead  salt  crystal- 
liaea  in  needles  of  a  silky  lustre,  soluble  in  water ;  it  fuses  at  180^, 
and  stiffens  to  a  crystalline  mass. 

Ether-phoBphoric  Acid  (Photphorinie  Aeid:  2  HO,AeO,PO . 
Syrup-thick  phosphoric  acid  is  mixed  with  an  equal  weight  of  an- 
hydrous alcohol,  the  mixture  after  a  little  time  dissolved  in  8  parts 
of  water,  and  completely  saturated  with  carbonate  of  baryta. 
From  the  solution  filtered  from  the  phosphate  of  baryta,  after  the 
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removal  of  the  still  boiling  alcohol,  the  baryta  is  precipitated  by 
sulphuric  acid  and  by  evaporation  in  a  vacuum,  the  compound  is  ol^ 
tained  as  a  syrup-thick  fluid  of  very  sour,  biting  taste.  It  dissolves 
in  water,  alcohol,  and  ether  in  all  proportions,  and  gives  with  bases 
soluble  combinations,  which  consist  of  2M0, AeO,POf. 

Uther-iulpho-phosphoric  Acid:  2HO,AeO,P<  q^  is  obtained 

by  the  action  of  FO,Sg  upon  alcohol ;  gives  vrith  bases  salts  which 

consist  of  2MO,AeO,P  I  g  . 

Nitrate  of  Ethyl :  AeOjNO,.  If  hypo-nitrous  acid  be  conducted 
into  alcohol,  there  goes  over  a  pale  yellow  fluid  of  agreeable  odor, 
like  that  of  apples,  and  of  sweet  burning  taste.  This-  fluid  is  re- 
ceived into  a  well-refrigerated  vessel ;  sp.  gr.  0.886 ;  boils  at  21^ ; 
becomes  sour  by  itself  after  a  little  time  in  a  well-closed  vessel.  If 
we  let  hydro-sulphuric  acid  act  upon  the  combination,  we  obtain,  dh- 
der  a  separation  of  sulphur,  water,  alcohol,  and  ammonia,  AeO,NO, 
+  6HS=.6S-f2HO-fAeO,HO-f  NH3.  If  amixture  of  equal  quan- 
titles  of  alcohol  and  dilute  nitric  acid  be  distilled,  we  obtain  the  so- 
named  apiritus  nitri  dulciSj  which  is  a  mixture  of  aldehyd,  hypo- 
nitrite  of  ethyl,  and  alcohol ;  simultaneously  also  carbonic  acid  and 
cyanogen  are  formed. 

Nitrate  of  Ethyl:  AeOjNo^.  We  distil  1  volume  nitric  acid  of 
1.40  sp.  gr.  with  2  volumes  alcohol,  and  from  1  to  2  per  cent,  urea, 
which  decomposes  the  formed  hyponitrous  acid.  Colorless,  agreea- 
bly smelling  fluid,  insoluble  in  water,  boils  at  85^;  sp.  gr.a  1.112. 
Decomposes  at  a  high  temperature  under  violent  explosion.  Hy- 
drosulpburic  acid  acts  upon  this  combination  as  upon  the  former. 

Sulphite  of  Ethyl  AeO,SOg,  is  obtained  bv  the  action  of  S, 
Gl  upon  alcohol.  Colorless  fluid,  of  peculiar  etneric  odor,  and  first 
cooling  then  burning  taste ;  boils  at  160° ;  sp.  gr.&*  1.085. 

Sulphate  of  Ethyl:  AeOySO^.  Vapor  of  anhydrous  sulphuric 
acid  is  conducted  into  refrigerated  ether.  The  syrup-thick  mass 
obtained  is  shaken  with  water  and  ether;  the  latter  dissolves  the 
sulphate  of  ethyl  which  remains  behind  after  evaporation  in  a 
vacuum.  Yellow  oil-like  fluid  of  sharp  taste,  like  oil  of  peppermint, 
of  1.120  sp.  gr. ;  distillable  only  in  a  current  of  air.  By  heating 
with  water  decomposes  into  ether-sulphuric,  methionic,  and  iaae- 
thionic  acid. 

Hyperehlorate  of  Ethyl:  AeOjClO^.  An  intimate  mixture  of 
ether-sulphate  of  baryta  with  hyperehlorate  of  baryta  is  submitted 
to  distillation,  yet  the  temperature  not  raised  above  170°.  Trans- 
parent colorless  fluid  of  agreeable  odor  and  taste.  Explodes  with 
great  violence  by  heating,  rubbing,  and  by  shaking,  nay  often 
without  external  cause. 

Sulphethyl'sulphuric  Acid:    H0,(AeS0,)'"S03,  arises  by  the 
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action  of  dilate  nitric  acid  upon  bisulphide  of  ethyl,  -p^^^^  eom- 
hydrosttlphate  of  ethyl  (mercaptan)  and  upon  snl-  pounds  of  ethyl 
phocyanide  of  ethyl.     Also,  it  is  obtained  by  the  ^^  o^^de  of 
combined  action  of  hydrochloric  acid  and  chlorate  of  ^^^' 
potassa  upon  salphocyanide  of  ethyl.     The  production  is  the  same 
aa  that  of  sulphometbyl-sulphuric  acid.   Heavy  oily  fluid,  in  which 
after  a  time  colorless  crystals  are  formed ;  it  possesses  a  strong 
acid  taste,  which  afterwards  reminds  of  the  odor  of  hydro-phospho- 
ric acid ;  inodorous,  soluble  in  water  and  alcohol  in  all  proportions ; 
bears  a  high  temperature  without  suffering  decomposition.     With 
all  bases  it  forms  soluble  salts  which  have  a  great  tendency  to  crys- 
tallize.    Many  contain  water  of  crystallization,  which  they  often 
first  lose  far  above  100^.     It  is  best  obtained  by  decomposition 
of  the  baryta  salt  with  the  corresponding  sulphuric  acid  salts. 

Ether-earhmio  Acid:  HO(AeO,GO,)GO^  It  is  only  known 
in  combination  with  potassa.  Into  a  refrigerated  solution  of  hy- 
drate of  potassa,  in  absolute  alcohol,  carbonic  acid  is  conducted. 
After  a  little  time  a  mixture  of  carbonate  and  ether-carbonate  of  po- 
taaaa  is  precipitated,  which  latter  is  dissolved  by  absolute  alcohol.  If 
the  solution  be  mixed  with  ether,  the  potassa  salt  is  precipitated  in 
leaflets  of  mother-of-pearl  lustre.  Water  decomposes  the  compound 
immediately  into  alcohol,  carbonic  acid,  and  carbonate  of  potassa. 

Eiheroxydrchlorcarbonic  Acid:  (AeO,CO,pC  <  q,    is  obtained 

by  the  action  of  oxychlor-carbonic  acid  GOCl  upon  anhydrous 
ftlcohol.  After  the  reaction  has  taken  place,  the  obtained  liquid  is 
shaken  with  water,  and  the  separated  compound  purified  over  chlo- 
ride of  calcium  and  oxide  of  lead.  Transparent  colorless  liquid 
of  agreeable  odor ;  the  gas  mixed  with  air  suffocates  and  excites  to 
tears  in  a  high  degree;  insoluble  in  water,  soluble  in  alcohol,  sp.  gr. 
1.88,  boils  at  94^.  Brought  together  with  aqueous  ammonia,  we 
obtain  urethran  (AeO,COg)NH2,CO.  This  is  soluble  in  water  and 
alcohol,  and  crystallizes  in  large  regular  crystals. 

JEther'$tUpho'earb<mic  Acid :  HO,(AeO,CSjpCS^  To  a  solution 
of  potassa,  in  absolute  alcohol,  little  by  little,  so  much  sulpho-car- 
bonic  acid  is  added  that  the  fluid  becomes  neutral.  This  is  then 
cooled  to  0^,  at  which  temperature  the  potassa  salt  is  crystallized 
out.  A  concentrated  solution  of  this  salt,  in  a  high  cylinder  glass, 
is  decomposed  by  sulphuric  acid,  and  then  so  much  water  added 
that  the  acid  can  separate;  it  is  purified  by  repeated  shakinff  with 
cold  water.  Oil-like,  colorless,  peculiar  smelling  fluid,  of  feebly 
sour  and  later  astringent  taste;  heavier  than  water,  reddens  at  first 
litmus,  very  inflammable,  and  decomposes  at  24^  into  alcohol  and 
■ulpho-carbonic  acid.  It  drives  carbonic  acid  out  of  its  combi- 
nations; the  compounds,  with  the  alkalies,  are  soluble,  those  with 
oxides  of  heavy  metals  insoluble. 

Sulphacarbonate  of  Bioxide  of  Ethyl  (ethylbioxysulphocarbo- 
nate):  AeO^C^S^O-CAeO^CS^^CS,  (7).    This  combination,  whose 
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prodaction  was  given  above  at  salphooarbonate  of  ethyl,  crystal- 
lizes  in  white  shining  prisms^  of  mustard-like  taste;  melts  at  28^, 
and  decomposes  at  160^,  in  the  way  already  specified.  If  dry 
ammonia  gas  be  conducted  into  an  alcoholic  solution  of  the  com- 
pound, and  the  introduction  be  broken  when  the  deposition  of  sol- 
Ehur  is  terminated,  we  obtain,  after  evaporation,  ether-sulphocar- 
onate  of  ammonia,  and  an  oil-like  body,  Hanihogenamid  C^H^yN 
S,0,— (NH„COrAeO,CS„  which  from  the  etheric  solution  if 
obtained,  by  the  addition  of  some  alcohol,  in  heavy  crystals,  which 
are  not  easily  soluble  in  water,  but  easily  soluble  in  alcohol  and 
ether.  The  alcoholic  solution  gives  precipitates  with  chloride  of 
platinum  and  bichloride  of  mercury;  the  first  consists  of  PtCl^O^ 
HyNSjOj+PtCljC^H^NSjO,.  Potassa  solution  decomposes  the 
compound  into  alcohol  and  sulphocyanic  acid.  At  150^  it  decom- 
poses into  a  colorless  fluid,  smelling  like  mercaptan  and  cyanic  acid, 
and  whose  alcoholic  solution  gives,  with  perchloride  of  mercury, 
a  precipitate  consisting  of  Hg(AeS)S+HgGl. 

Ether-sulphuric  Acid:  HOCAeO^SOarSO,.  Equal  atoms  of 
alcohol  and  hydrate  of  sulphuric  acid  are  quickly  mixed  together, 
whereby  a  perceptible  elevation  of  temperature  takes  place,  in 
which  case  the  production  of  ether-sulphuric  acid  follows  in  a  mo- 
ment (the  same  goes  slowly  on  at  a  low  temperature).  The  mi]D- 
tnre  then  contains  1  atom  ether  sulphuric  acid,  2  atoms  free  alcohol, 
and  SHO-fSOj;  it  is  diluted  with  eight  times  its  weight  of  water, 
completely  saturated  with  carbonate  of  baryta,  and  the  baryta  of 
the  ether-sulphate  of  baryta  solution,  filtered  from  the  sulphate  of 
baryta,  is  accurately  precipitated  by  sulphuric  acid.  The  filtered 
solution  of  ether-sulphuric  acid  is  left  standing  in  a  vacuum  over 
sulphuric  acid  until  the  specific  gravity  of  the  acid  is  1.819.  Oily 
colorless  fluid,  of  sharp  acid  taste,  which  mixes  in  all  proportioDi 
with  water;  by  heating,  the  watery  solution  decomposes,  according 
to  the  concentration,  either  into  sulphuric  acid  and  ether  or  alcohol. 
If  the  acid  be  heated  by  itself,  over  an  oil  bath  to  100  to  140^,  it 
decomposes  into  ether  and  hydrous  sulphuric  acid;  more  strongly 
heated  it  decomposes,  nndfer  formation  of  sulphurous  acid,  ether- 
sulphate  of  elayl,  elayl,  carbonic  acid,  etc.  With  bMe9  the  ether 
sulphuric  acid  gives  neutral  salts,  soluble  in  water,  which  mostly 
contain  water  of  crystallization ;  many  of  these  lose  their  water  by 
heating,  without  suffering  decomposition ;  also  can  the  water  of  a 
few  be  removed  by  boiling  with  alcohol.  If  the  aqueous  solution 
of  the  salt  be  a  long  time  boiled,  it  decomposes  into  alcohol  and 
sulphuric  acid  salts ;  they  all  contain  1  atom  base,  and  are  obtained 
either  direct  or  by  double  elective  affinity. 

Upon  the  decomposition  of  ether-sulphuric  acid  into  sulphuric 

acid  and  ether,  is  founded  the  ordinary  production  of 

'^^'yof  ^*    ether.     As  was  given  above  a  mixture  of  equal  atoms 

ethen^  ^°  ^      of  hydrate  of  sulphuric  acid  and  alcohol,  consists  of 

1  atom  ether  sulphuric  acid,  2  atoms  alcohol,  and  1 
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atom  SHO+SOj.  If  this  mixture  be  submitted  to  distillation,  at 
first  alcohol  goes  over,  and  if  the  temperature  be  raised  to  100^ 
the  acid  decomposes  into  ether,  which  escapes  gaseous,  and  sul- 
phuric acid,  which  diflfuses  in  the  water  present;  if  we  suppose  the 
decomposition  has  completely  taken  place,  the  residue  must  con- 
sist of  3SO3+4HO.  But  if  the  temperature  rises  above  140^, 
before  all  the  ether-sulphuric  acid  is  decomposed,  the  sulphuric 
acid  which  becomes  free  decomposes  the  ether,  and  we  obtain  sul« 
phurous  acid,  elayl,  wine-oil,  whilst  a  black  mass,  the  Thiomela* 
nie  Aeidy  remains  behind.  When  the  temperature  has  risen  to  140^, 
if  we  let  alcohol  slowly  flow  into  the  boiling  fluid,  in  such  a  manner 
that  the  temperature  remains  constant,  the  alcohol  is  immediately 
decomposed  into  ether  and  water;  this  division  follows,  without 
doubt,-  from  the  affinity  of  sulphuric  acid  for  water;  the  latter  is 
taken  up  by  the  sulphuric  acid,  whilst  the  ether  escapes.  But  in 
proportion  as  the  alcohol  flows  thereto,  the  quantity  of  water  in- 
oreases,  and  now  ether  and  water  pass  over  together  in  the  pro- 
portions as  in  alcohol.  The  production  of  ether,  therefore,  can  no 
longer  be  explained  by  the  attraction  of  sulphuric  acid  for  water. 
Sulphuric  acid  seems,  at  a  high  temperature,  to  exert  a  similar,  of 
eoorse  quite  unknown,  influence  upon  alcohol,  as  yeast  does  upon 
the  fermentation  of  sugar.  The  simultaneous  escape  of  ether 
and  water,  some  believe  they  can  explain,  by  the  opinion  that  the 
water  vanishes  in  the  vapor  of  ether;  but  this  opinion  is  inadmis- 
nble,  because,  in  any  case,  so  much  water  is  present  that  alcohol 
must  be  immediately  reproduced.  If  it  should  yet  be  known  that 
ether,  at  140^,  has  not  the  capability,  at  the  moment  of  its  libe- 
ration, to  combine  with  water  into  alcohol,  the  difficulty  of  the 
theory  will  thus  be  removed;  besides,  it  is  to  be  considered  that,  in 
ikohol,  ether  and  water  have  a  very  feeble  affinity. 

Simple  Sulphide  of  Ethyl:  AeS,  is  obtained  like  the  simple 
snlphide  of  methyl.     A  very  thin-flowing  liquid  of 

Cnetrating  odor,  tlike  assafetidaj  burns  with  blue  Combinmtion  of 
me ;  boils  at  76^  sp.  gr.  0.826,  gives  with  chlorine  J^/^  ^^^^^^ 

by  degrees  (CA,C,H)  |  g,^  and(C,Ci^C,Cl){  g,^  a««i  tellurium. 

Sulphocarbanate  of  sulph-ethyl  AeS,GS,.  Slightly  yellow  fluid, 
heavier  than  water,  easily  soluble  in  ether  and  alcohol ;  possesses  a 
garlic-like  sweetish  odor,  and  an  agreeable,  very  sweet,  anise-like 
taate.  Is  produced  like  the  corresponding  methyl  compound. 
Bieulphide  of  Ethyl:  AeS^  Tersulphide  of  potassium  is  dis- 
tilled with  ether-sulphate  of  potassa,  the  distillate  repeatedly 
washed  with  water  and  rectified  over  chloride  of  calcium.  At 
160^,  the  pure  compound  goes  over.  Completely  colorless  fluid,  of 
strong  garlic  odor,  and  penetrating,  sharp,  afterward  sweet  taste, 
sp.  gr.nl.60;  boils  at  152^.  Gives,  treated  with  nitric  acid, 
sulph-ethyl-sulphuric  acid.    Tersulphide  of  ethyl  (Thialole)  AeS,. 
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Quite  resembles  the  former  oomponnd,  and  is  obtained  bj  distilla- 
tion of  quinqae-snlphide  of  potassaxrith  ether-sulphate  of  potassa* 

Selen-ethyl :  AeSe,  is  obtained^  like  simple  sulphide  of  ethyl, 
with  which  it  quite  agrees  in  properties. 

Tellur-ethyl :  AeTe,  is  obtained,  if  tellur-potassium  be  dis- 
tilled with  ether-sulphate  of  potassa  and  some  water.  Yellow-red 
liquid,  heavier  than  water,  of  strong,  highly  disagreeable  odor 
long  continued;  poisonous,  boils  below  100^,  bums  with  white 
flame  under  diflFusion  of  a  thick  white  vapor  of  tellurous  acid.  la 
decomposed  by  nitric  acid  with  violence,  and  if  hydrochloric  acid  be 
*  added  to  the  obtained  solution,  a  heavy  colorless  liquid  separates. 

Ethyl'hydroBulphuric  Aeid  (Mercaptan):  H(AeSpSn4  vo- 
lumes gas.  A  saturated  solution  of  ES,HS  is  mixed  with  a  con- 
.  centrated  solution  of  ether-sulphate  of  potassa,  and 
natioiiB.^^  ^'  ^^0  whole  distilled  upon  the  water  bath.  The  distil- 
late is  shaken  with  a  small  quantity  of  oxide  of  quick- 
silver, and  afterwards  deprived  of  water  by  cnloride  of  caldonu 
Colorless,  extremely  thin-flowing,  etheric  fluid,  of  highly  disagreea- 
ble smell  and  odor,  miscible  in  all  proportions  with  alcohol  and  ether, 
and  little  soluble  in  water ;  is  converted,  by  strong  refrigeration, 
into  a  greasy  mass.  It  dissolvesonly  a  little  sulphur  and  phosphorus; 
is  very  inflammable,  and  bums  with  a  blue  flame.  Does  not  react 
acid,  boils  at  86^,  sp.  gr.B  0.885.  With  oxide  of  nitrogen  mercap- 
tan jforms  a  red  smoking  fluid ;  treated  with  dilute  nitric  acid  it  is 
converted  into  sulph-ethyl-sulphuric  acid ;  as  a  mean  product  we 
obtain  AeS,SO,.  With  oxides  of  the  metals,  particularly  with 
oxide  of  mercury,  mercaptan  combines  with  great  violence  under 
production  of  water  and  metal  combinations,  in  which  the  hydro- 
gen of  the  acid  is  replaced  by  the  metal,  the  alkali  metals  are 
converted  into  the  same  compound  accompanied  by  evolution  of 
hydrogen. 

Potassium-sulph-ethyl :  E( AeS)S  appears  as  a  white,  granular, 
shining  mass,  easily  soluble  in  water ;  the^combinations  with 
heavy  metals  are  with  diflBculty  soluble  in  water,  but  several  are 
easily  soluble  in  alcohol.  The  Mercury  compound  Hg(AeSpS 
crystallizes  from  the  alcoholic  solution  in  white  transparent  leaves, 
which  in  a  dry  condition  have  a  silver  lustre.  The  Silver  com' 
pound  appears  as  a  snow-white  mass.  All  the  metal  compounds  are 
decomposed  l^  hydrosulphuric  acid,  accompanied  by  production  of 
sulpho-metal  and  mercaptan,  from  which  it  follows  that  they 
cannot  be  ordinary  compounds  of  sulpho-metals  with  Ac's. 

HthyUselen-hydric  Acid:  H(AeSe)'^Se«»4  volumes  gas,  is  ob- 
tained like  the  former  compound,  under  the  employment  of  KSe,H 
Se.  Colorless,  highly  disagreeable  smelling  fluid,  heavier  than  water, 
in  which  it  is  insoluble;  boils  at  100^,  easily  inflammable,  and  burns 
with  intense  blue  flame,  under  formation  of  selenious  acid  and 
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Tapor  of  seleniam.    Behaves  towards  the  metals  like  the  former 
compound. 

Iodide  of  Ethyl:  Aelas4  volames  gas,  is  obtained  like  iodide 
of  methyl.     Colorless  fluid,  strongly  refracting  light,  . 

of  penetrating  etheric  smell,  miscible  in  all  proper-  of  ^^wUfa^ 
tions  with  alcohol  and  ether;  boils  at  70^;  sp.  gr.  thehalogcos. 
1.9755.   Decomposes,  by  conduction  through  a  glow- 
ing tube,  into  iodide  of  elay  1.  Nitric  acid  precipitates  iodine;  chlorine 
forms  chloride  of  elayl  under  deposition  of  iodine.     Distilled  with 
concentrated  solution  of  potassa  it  is  partly  converted  into  iodide  of 
acetyl.  An  alcoholic  solution  of  iodide  of  ethyl  with  nitrate  of  sil- 
ver gives  immediately  iodide  of  silver.  After  a  little  time  is  yellow. 

Bromide  of  Ethylj  AeBraBs4  volumes  gas,  is  produced  like 
bromide  of  methyl.  Water,  clear,  etheric  smelling  fluid  of  sweet 
taste ;  boils  at  40^.7  ;  sp.  gr.a  1.473 ;  suffers  no  change  in  the  air. 

Chloride  of  Ethyl {hjirocUoric  ether):  AeGls4  volumes  gas. 
Absolute  alcohol,  completely  saturated  by  hydrochloric  acid  gas,  is 
gently  warmed  in  a  flask,  which  is  connected  by  a  gas-evolving  tube 
with  two  bottles.  In  the  first  bottle  is  water  of  25^  to  80^,  under 
which  the  tube  passes;  the  second  is  placed  in  a  cold  mixture.  In 
the  first,  the  hydrochloric  acid  and  alcohol  remain  behind;  in  the 
second,  the  chloride  of  ethyl  collects.  Colorless,  extremely  mobile 
liquid  of  aromatic  odor;  boils  at  12^.5 ;  sp.  gr.  0.874;  dissolves  in 
50  parts  water ;  miscible  in  all  proportions  with  ether  and  alcohol. 
Chloride  of  ethyl  gives  with  Anhydroui  Sulphuric  Aeid  an  oily 
combination ;  it  farther  combines  with  Chloride  of  Tin  and  Anti- 
mony, and  Perchhride  of  Irony  forming  crystalline  masses  which 
are  immediately  decomposed  in  contact  with  water.  An  alcoholic 
solution  of  potassa  decomposes  the  compound,  under  the  produc- 
tion of  chloride  of  potassium  and  alcohol.  Treated  with  ehlorine^ . 
acetyl  is  converted  by  degrees  into  the  following  compounds: 
(CAC,H)C13-KC,H,)C1-C,H,C1,;  (C,H^C,H)Cl,-C,H3Cl3; 
(C,C1^C,H)C1,+ (C.HJCl,-  CXCI4;  (C,C1^C,H)C1,= C.HCl, ; 
(C£l^C,Cl)Cl3=C,Cl,. 

lFl%u>ride  of  Ethyl:  AeFl.  Very  volatile,  colorless  fluid  of 
garlic-like  odor ;  burns  with  a  blue  flame  under  evolution  of  acid 
vapor. 

rOUlTH  MIMBBl. 
ValyU  yjBs4C,HpHssC,H^ 

By  electrifying  a  well-cooled,  saturated  solution  of  valerianate 
of  potassa,  we  obtain  hydrogen  at  the  negative  pole  ending  in  a 
copper  plate ;  and,  at  the  positive  pole,  terminating  in  a  platinum 
plate  (if  both  are  separate  from  each  other  by  a  porous  septum), 
carbonic  acid,  valylen  (butyren  gas),  C,H,  and  an  oily  fluid  which 
eonsisto  of  valyl  C.H^,  and  valerianate  of  valyl  (?)  (C,H9)0,(C,oH9) 
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Oy  If  this  fluid  be  boiled  with  an  alcoholic  solution  of  potasaai 
80  that  the  vapor  formed  flows  back  again,  thus  separates  rale- 
rianate  of  potassa,  but  which  by  continued  boiling  must  again 
vanish.  If  the  fluid  after  cooling  be  mixed  with  much  water,  we 
obtain  valyl  in  the  form  of  a  light  etherio  fluid,  which  boils  at  108% 
smells  agreeably  aromatic,  mixes  in  every  proportion  with  ether 
and  alcohol,  burns  with  very  sooty  flame,  and  possesses  at  18^  a 
specific  gravity ■■  0.694.  Density  of  its  vapor=r2  volumes  gaa.  Dj^ 
lute  Nitric  Acid  does  not  act  upon  valyl;  concentrated  seems  to 
convert  it  into  butyric  acid.  Jhy  Chlorine  ga$y  decomposes  Talyl 
by  the  access  of  light,  under  the  production  of  hydrochloric  aeid; 
at  last  a  pasty  mass  remains ;  Bromine  acts  in  a  similar  manner. 
As  valyl  forms  from  valerianic  acid,  so  Propyl  C^H,  forms  by  de- 
composition  of  butyric  acid. 

FIFTH  MIMBIl. 

Amyl:  Am&sOCgH^HaBCioH,,. 

Occurrence  and  Production. — Amyl  seems  to  be  formed  by  a 
process  of  fermentation.  It  is  found  as  ozyhydrate  of  amy!  in 
fuselole  of  potato  whiskey,  as  well  as  in  that  of  wine;  it  is  farther 
obtained  by  electrical  decomposition  of  capronate  of  potasaa  KO. 
(C„H„)0,. 

j^  Amyl:  Am  »  2  volumes  gas.      Like  iodide  of 

^ '  ethyl,  iodide  of  amyl  decomposes  (if,  in  a  closed  tnbe, 

with  zinc  amalgam,  it  be  heated  to  160 — 180^),  accompanied  by 
production  of  iodide  of  zinc,  into  amyl,  hydro-amyl,  and  valeren 
C|oH|0.  By  distillation,  a  mixture  of  hydro-amyl  and  valeren  fint 
passes  over,  and  at  156^  the  so-called  amyl.  Colorless,  transpa- 
rent fluid,  of  slightly  ethericodor  and  burning  taste.  At  — 80^  it  is 
thick,  but  not  solid;  boils  at  155^;  sp.  gr.  0.7704;  does  not  in- 
flame at  ordinary  temperatures.  Insoluble  in  water ;  miscible  in 
all  proportions  with  alcohol  and  ether.  Fuming  Sulphuric  Aeid 
does  not  act  upon  it ;  fuming  Nitric  Acid  is  said  to  convert  amjl 
into  valerianic  acid. 

Hydroamyl:  AmHB4  volumes  gas,  is  obtained 
Combinations  p^fg  when  iodide  of  amyl  is  decomposed  by  sine 
hydrogen!*  amalgam  in  the  presence  of  water ;  transparent, color- 
less, extremely  mobile  fluid,  of  agreeable,  sweet  odor. 
Insoluble  in  water ;  easily  soluble  in  alcohol  and  ether ;  boils  at 
81^;  sp.  gr.  0.6385  at  14^;  burns  with  a  clear  luminous  flame; 
the  strongest  reagents  show  only  a  slight  action  upon  hydro-amyl. 

Oxide  of  Amyl:    AmO«»2  Volumes  gas.      Thia 
Arjyian  Oxy-  compound  should  be  obtained  by  the  action  of  an 

alcoholic  solution  of  potassa  upon  chloride  of  amyl 
in  the  heat.  Agreeably  smelling  fluid;  boils  at  111^;  other  pro- 
perties are  unknown.    If  we  distil  amyl  spirit  with  concentratod 
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sulphuric  acid  we  obtain  a  mixture  of  substances,  by  the  distilla- 
tion of  which  there  goes  over,  between  175  to  183^,  a  fluid  which 
18  said  to  consist  of  CjoHnO ;  but  this  compound  cannot,  on  ac- 
count of  its  high  boiling  point  be  oxide  of  amyl.  If  the  oxide  of 
amy],  obtained  from  chloride  of  amyl,  be  completely  decomposed 
by  chlorine,  and  the  residue  treate4  with  water,  this  mixture  dis- 
soWes  chloracetic  acid,  (0^013)03.  The  part  insoluble  in  water, 
shaken  with  an  alcoholic  solution  of  potassa,  leaves  a  residue  which 

consists  of  (04013)013  and  (O4OI3)  )  np  "i  the  solution  is  found 

(04013)013,  valerianic  acid  and  chloride  of  potassium. 

Oxyhydrate  of  Amyl  (amyl-spirit,  potato  fuselole):  AmO,HO. 
Crude  potato  fuselole  is  a  few  times  distilled  over  carbonate  of 
soda,  then  by  chloride  of  calcium  deprived  of  water  and  afterward 
rectified;  what  passes  over  at  183^  is  pure  amyl-spirit^  Com- 
pletely clear  thin-flowing  fluid,  of  peculiar  loathsome,  suffocating- 
odor,  which  excites  coughing ;  little  soluble  in  water,  miscible,  in 
all  proportions,  with  ether  and  alcohol.  Boiling  point  188^ ;  sp« 
gr.  0.8258.  Amyl-spirit  behaves  to  valerianic  acid  like  alcohol  to 
acetic  acid,  and  by  the  action  of  oxidizing  bodies  is  converted  into 
that  rabstance.  If  amyl-spirit  be  brought  together  with  the  air, 
by  means  of  platinum-black,  we  thus  obtain  water  and  valerianic 
acid;  as  mean  product,  valerianate  of  amyl  is  formed.  By  distil- 
lation with  anhydrous  phoMphoric  acid  -we  obtain  an^ilen,  and  if 
the  amyl-spirit  be  conducted  through  a  tube,  at  dull  red  heat,  it 
falls  into  metacetonnO^EL'^OsHnO^H^. 

Borate  of  Amyl:  AmO,2Bo03,  resembles,  in  its  properties, 
the  borate  of  ethyl  AeO,2Bo03.    At  200°  it  swells  combinationa 
up,  and  can  then  be  drawn  into  threads;  is  not  de-  of  oxide  of 
composed  at  800°;  burns  with  green  flame;  is  ob-  amyl  with 
tained  by  the  action  of  anhydrous  boracic  acid  upon  ^^ 
amyl-spirit. 

SUieate  of  Amyl:  8AmO+Si03.     Colorless,  of  sharp  odor  like 
lyl-spirit;   mixes  with  ether,  alcohol,  and  amyl-spirit,  in  all 
woportions;  bums  with  a  white  flame;  boils  at  382^;  sp.  gr.a 

MUrate  of  Amyl:  AmO,N03  is  obtained  by  introduction  of  ni- 
tvlpis  acid  into  amyl-spirit.  rale  yellow  fluid,  which  becomes 
dliiter  by  warming;  sp.  gr.s>0.8773;  boiling  point  91^.  Nitrate 
rfJLmyl:  AmO,NO^.  Amyl-spirit  is  cautiously  distilled  with 
nitric  acid,  under  addition  of  some  urea;  boils  at  187^;  sp.  gr. 
0.902. 

Sulph-amyUiulphuric  Acid:  H0(Am,S03)'"S03,  is  obtained  by 
the  action  of  dilute  nitric  acid  upon  amyl-mercaptan  p^i,^  combi- 
and  sulpho-cyanide  of  amyl.    Acid,  almost  inodorous  nations  of  amyl 
fluid;  gives,  with  bases,  salts  soluble  in  water.     The  »n<i  oxide  of 
Baryta  Salt  crystallizes  in  colorless  leaflets,  unctuous,  *^ 
8 
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and  soluble  in  water  and  alcohoL    The  Silver  Salt  appears  in 
colorless  rhombic  tables. 

AmyhxydrBulphoearbanie  Acid:  HO(AmO,CSJ^CSj|,  is  obtained 
like  the  corresponding  ethyl  compound.  Colorless  or  pale  yellow 
fluid,  of  disagreeable  penetrating  odor;  reddens  litmus-paper;  is 
only  a  little  heavier  than  water,  and  colors  the  skin  a  deep  yellow. 
The  Potassa  Salt  appears  in  white  leaflets,  soluble  in  water,  alco- 
hol, and  ether;  if  we  l^t  Iodine  act  upon  the  salt,  we  obtain  SuU 
phocarbonate  of  Amyl  Am 0,08,,  a  colorless  oil,  boiling  at  187^. 

Amt/hxt/d'8ulphuric  Acid:  HOrAmO,S03)"'S03.  Equal  parts 
of  amyl-spirit  and  hydrate  of  sulpnuric  acid  are  mixed  together, 
the  mixture  after  a  little  time  diluted  with  water,  and  from  the 
obtained  solution  the  amyloxyd-sulphuric  acid  is  procured  in  the 
same  manner  as  the  ether-sulphuric  acid.  Syrup-like,  add  mass, 
easily  soluble  in  water  and  alcohol.  If  the  aqueous  solution  be 
some  time  boiled,  the  acid  separates  into  amyl-spirit  and  sulphuric 
acid.  Gives  with  bases  soluble  salts;  the  Baryta  Salt  forms  in 
shining  crystals. 

Prot09ulphide  of  Amyl:  AmS,  an  alcoholic  solution  of  ES 

is  distilled  wi(h  chloride  of  amyl.     Highly  disagree- 

^i  and  (ml-    able  smelling  fluid,  which  boils  at  216^    Biiulphiae 

of  Amyl:  AmS,.    Yellow,  oil-like  liquid,  of  strong 
odor;  boils  at  250'';  sp.  ^r.« 0.918. 

Amyl'tulph-hydric  Actd  (amyl-mercaptan):  H(AmS)^S.  We 
distil  an  alcoholic  solution  of  KS,HS  with  AmCl. 
^^^^ofsui-  ^^'y  ^^^^*  ^^  penetrating  onion-like  odor;  strondy 
^urandamyL  refracting  liffht;  sp.  gr.— 0.885;  boils  at  117®;  be- 
haves towards  oxides  of  metals  like  the  correspond* 
in^  ethyl  compound.  The  mercury  compound  Hg(AmSpS  forms 
a  leafy  radiant  mass,  soluble  in  water,  but  not  easily  soluble  in 
ether  and  alcohol. 

Iodide  of  Amyl:  is  obtained  like  iodide  of  ethyl.  Colorless 
.  ,  , ,  ,  fluid,  of  biting  taste  and  garlic-like  smell;  boils  at 
Amyiandhaio-  j^go.  gp  gr.«i.5ii3.    Dissolves  iodide  of  mercury 

abundantly ;  from  the  warm  solution  this  separatee. 
in  the  yellow  modification. 

Bromide  of  Amyl:  AmBr.  Quite  resembles  iodide  of  amyl,  and 
is  produced  in  the  same  manner ;  heavier  than  water. 

Chloride  of  Amyl:  AmCI,  is  obtained  by  introduction  of  hy- 
drochloric acid  gas  into  amyl-spirit,  and  distillation  at  a  gentle 
heat.  Colorless  fluid,  of  rather  agreeable  aromatic  odor;  insoluble 
in  water;  boils  at  102®;  burns  with  green  flame.  Gives  with 
Cfhlorincy  exposed  to  sunlight,  a  colorless  fluid,  of  strong  camphor- 
like odor,  and  which  consists  of  C^^H3Cl,(8C,Cljj,C,H,C,H)Cl3. 

CaproyL'-^K  we  let  the  electric  current  act  upon  oenanthylate 
of  potassa  we  obtain  Caproyl  Cj^H^,  an  oily  fluid  boiling  at  202^. 
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Cethyl:  CeaBl6CgH^H8BC|gH,y 

Oeeurrenee. — It  is  found  in  ipennaceti  M  oxide  of  oethyl ;  un- 
known by  itself* 

Oxy hydrate  of  Cethyl  (ethal,  from  eth-er  and  al-cohol):  CeO,HO. 
Two  parts  spermaceti  (etnalate  of  cethyl),  and  one  part  of  hydrate 
of  potassa  are  united  by  melting  together,  and  the  mass  treated 
first  with  water,  and  then  with  hydrochloric  acid.  Afterward  the 
whole  is  warmed,  die  oily  layer  which  collects  upon  the  surface 
removed,  and  repeately  submitted  to  the  same  operation.  The 
mass  decomposed  by  hydrochloric  acid  is  digested  with  dilute  po- 
tassa solution  in  excess,  and  the  ethal  of  the  dried  mass  is  extracted 
by  alcohol.  By  evaporation  of  the  alcohol,  we  obtain  the  ethal, 
which  is  purified  by  distillation.  Solid,  transparent,  wax-like 
body,  inodorous,  and  tasteless ;  fuses  at  48%  and  crystallizes  by 
alow  cooling  in  fine  scales.  Completely  volatile;  insoluble  in 
water;  miscible  with  alcohol  at  54^  in  all  proportions;  sp.  gr.a 
0.812;  boils  at  860''  (?).  By  heating  with  Hydrate  ofFotaeh,  we 
obtain  ethalic  acid  (C3,H.|)03  accompanied  by  evolution  of  hydro- 

Jen.   Repeatedly  distillea  with  Anhydroui  Pnoepharic  Aetdj  ethal 
eeomposes  into  water  and  ceten.    Potassium,  brought  into  fused 
ethal,  produces  a  lively  evolution  of  hydrogen. 

Cethyhxyd'eulpho'carbanie  Aeid:  HO(CeO,CSJ 
CSj.    A  concentrated  solution  of  ethal  in  sulpho-  CombinAtion  of 
earbonic  acid  is  mixed  with  pulverised  hydrate  of  po-  ^i^  ^  ^^ 
tassa.    After  a  few  hours  a  jelly-like  mass  is  formed 
from  which  the  potassa  salt  is  extracted  by  warm  alcohol.    The 
salt,  which  is  deposited  by  coolins  as  a  voluminous  powder,  con- 
sists of  KO,(0eb,GSJ'"CSs;  hy£^chloric  acid  immediately  pre- 
cipitates pure  ethal. 

CethyloQpyd^ulphuric  Aeid :  HO(CeO,S03)'^S03.  Known  only 
in  combination  with  potassa,  in  white  leaflets  of  a  mother-of-pearl 
lustre.  Is  obtained  by  fusing  together  ethyl  and  hydrate  of  sul- 
phuric acid. 

Chloride  of  Cethyl:  CeCl.   Eaual  volumes  of  ethal 
and  chloride  of  phosphorus  are  neated  together  in  a  0^0^11^^ 
retort ;  a  lively  reaction  takes  place ;  at  first,  the  ex- 
cess of  chloride  of  phosphorus  goes  over,  and  at  last  the  chloride 
of  cethyl  sublimes.    Particularly  is  not  known. 

TWXNTT-rOUlTH  XBMBIS. 

Cerouyl:  Cy«i24C,HyHaiC^H^ 

Occurrence. — Upon  the  surface  of  the  sugar-cane  a  wax  is  found, 
which  is  named  cerosin,  and  corresponds  to  the  formula  (G^H^) 
0,H0.    This  substance  seems  also  to  be  exuded  by  other  plants ; 
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thus  are  the  gourds  gathered  in  the  tropics,  covered  by  a  thick 
layer  of  this  substance.  From  86,000  stalks  of  sugar-cane  72  lbs. 
cerosin  are  obtained.  The  cane  is  crushed  in  a  mill  and  the  juice 
expressed.  The  juice  is,  without  the  addition  of  lime,  made  to 
boil  by  gentle  heat  and  the  foam  which  forms  removed.  This  is 
dried  and  in  the  cold  treated  with  alcohol  at  36^,  which  extracts 
the  leaf-wax.  The  residue  is  treated  with  boiling  alcohol,  the  so- 
lution strained  through  thick  linen,  and  the  alcohol  removed  by 
distillation.  White,  crystallizable  mass,  insoluble  in  cold  alcohol, 
easily  soluble  in  hot ;  inodorous,  bums  with  beautiful  white  flame ; 
fuses  at  82^  and  crystallizes  by  slow  cooling.  Heated  with  hydrate 
of  potassaj  it  forms  cerosinic  acid  H0(G^H47)0s  under  evolution  of 
hydrogen. 

TWSNTT-SBVKNTH  MIVBBR. 

Occurrence. — Is  found  ag  oxide  of  cerotyl  in  the  so-named  Chinese 
wax  in  combination  with  cerotinic  acid.  This  wax  is  generally 
regarded  as  vegetable,  but  it  is  probably  secreted  by  an  insect. 
At  present  only  the  oxide  of  cerotyl  is  known. 

Oxyhydrate  of  Cerotyl  (Cerotin) :  CrO,HO.  Cerotin  is  pro- 
cured from  Chinese  wax,  in  the  same  way  as  ethal  from  sperma- 
ceti. Repeatedly  crystallized  from  alcohol ;  melts  at  79^.  Heated 
with  hydrate  of  potassa,  it  is  converted  into  cerotinic  acid  (C^^Hg) 
O3  under  evolution  of  hydrogen.  If  con^ierUrated  sulphuric  acid 
act  for  several  hours  in  the  cold  upon  finely  divided  cerotin,  we 
thus  obtain  Sulphate  of  Cerotyl  CrO,S03;  the  mass  is  washed  with 
water,  then  dried  in  a  vacuum,  and  from  the  etheric  solution  the 
sulphate  of  cerotyl  is  obtained  in  crystals;  wax-like  mass.  If 
Chlorine  act  upon  melted  cerotin  we  obtain  a  yellowish,  transpa- 
rent, gum-like  mass,  the  chlorcerotinic  acids  HO,(6C3C1^0CsH^ 

C,H)-|  Qj  (?).    By  dry  distillation  of  Chinese  wax,  a  hydro-carbon 

is  formed,  which  consists  of  C^H^  and  melts  at  85^. 

THIRTIETH   VEMBBR. 

MeUatyl:  My=:80C,HjpH=CjoH,.. 

Occurrence. — Melissyl  is  found  as  oxide  of  melissyl,  in  combi- 
nation with  palmitinic  acid,  in  beeswax,  simultaneously  with 
cerotic  acid  (cerin).  If  this  wax  be  boiled  with  alcohol,  the  pal- 
matate  of  melissyl  (miricin)  remains  behind.  By  melting  this 
with  hydrate  of  potassa  we  obtain  palmitate  of  potassa  and  oxy- 
hydrate of  melissyl  (melissin).  If  the  decomposed  mass  be  treated 
with  boiling  alcohol,  the  melissin  separates,  during  the  cooling,  as  a 
Wfix-like  mass,  which  fuses  at  85^,  and  heated  with  hydrate  of 
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Eotassa  is  converted  into  melissio  acid  C^'Bgfi^unier  evolution  of 
ydrogen.    By  Chlorine  it  is  not  easily  decomposed;  at  last  is 

obtained  chlormelissic  acid»(7G,C1^22GsH,,GsH)|  ^j 

Second  Group. 

Formyl  Group. 

Component:  C,H,;  active  molecule:  formylaC^H.  This  is 
the  most  numerous  group  in  organic  chemistry.  At  present  the 
following  primary  members  are  known. 

Primary  Radical:  Yotmjh^JEL, 

Member  1.  Acetyl,  Ac«     aH^aH-C^H.. 

"       2.  Propionyl,  Pr-  20,H^CJI=C,H^ 

"       8.  Butyryl,  Bu-  8aH!,aH=C,r 

"       4.  Valeryl,  Va-  4C,H^aH«C,o- 

"       5.  Capronyl,  Ca«  bCfi^G^ll^C^\  ,, 

"       6.  Oenanthyl,  Oe-  6QJEL,CJ1^C.^VL^. 

"       7.  Capryl,  Cp-  7C,H^C,H-C,,H,^ 

"       8.  Pelargonyl,  Py-  8C,H;C,H=C„H,,. 

"       9.  Caprylyl,  Cy-  9C,H^C,H-C«H,,. 

"  10.  Cocyl,  Co»10C,H„C,H«CaH„. 

"  11.  Laurosteryl,  La-11C,H^C,H=C^H«. 

«  18.  Myristicyl,  My«18C,IL,C,H-C3,H^. 

"  14.  Benyl,  By-14C^C,H-C3oH^. 

«  15.  Palmityl,  Pa-lSCjH^C.H-CjjHa,. 

"  16.  Margaryl,  Ma-16C,H„CjP-C3,H33.   ^ 

"  17.  Stearophanyl,  Sta«17C,H„C,H-C3aH3,. 

"  21.  Behcnyl,  Be -21C,^C,H-C^H^. 

"  28.  Cerossyl,  Cy -28C,l4C,H-C^H^. 

«  26.  Cerotyl,  Ct  -26C,H^C,H-C,4H«. 

«  29.  Melissinyl,  Me-29C,H„C,H-C^H„. 

The  radicals  of  this  group  all  possess  the  capability  of  forming 
acids  with  8  atoms  oxygen.    They  also  give,  at  least  ^  ^^  g«nerai 
the  lower  members  of  the  group,  equivalent  combina-  chemical  re- 
tions  with  sulphur  and  the  halogens.     Several  of  l**io»«oftW8 
these  radicals  also  unite  with  1  atom*  of  oxygen,  form-  8«>«p- 
ine  oxides  which  as  hydrates  have  acquired  the  gene-  ^«  oxides. 
ralname  of  aldehyde  inasmuch  as  they  can  be  con-  ''**•  *i<*«^y<^ 
■idered  as  the  corresponding  members  of  the  oxy hydrates  of  the 
methyl  group  minus  2  atoms  hydrogen;  thus  is  alcohol  C.HpO+ 
HO— 2H«iAldehyd  C^HjjO+UO.    Aldehyd  reacts  indifferently, 
and  possesses  the  power,  by  the  presence  of  strong  bases,  by  trans- 
position to  change  into  a  resinous  mass ;  they  are  more  volatile 
than  the  acids,  and  by  direct  oxidation  are  quickly  converted  into 
the  acids  with  8  atoms  oxygen.    As  the  lower  members  of  the 
oxyhydrates  of  the  methyl  gproup  are  fluid  at  ordinary 
temperatures,  but  the  consbtency  increases  in  pro-        ^ 
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Eortlon  as  the  member  rifles,  so  likewise  are  the  corresponding  mem- 
ers  of  the  acid  hydrates  fluid  at  ordinary  temperatures;  the  higher 
members,  on  the  contrary,  appear  solid,  behave  completely  like  fat, 
and  mostly,  as  has  already  oeen  remarked,  are  found  in  the  fats, 
and  are  also  generally  named  fatty  acids ;  indeed,  so  general  a 
conversion  of  the  fluid  acid  to  the  solid  takes  place,  that  a  limit 
cannot  be  fixed.  As  wood-spirit  and  alcohol  are  miscible,  in  all 
proportions,  with  water,  so  also  behave  formic,  acetic,  and  pro- 
pionic acid ;  but  in  the  degree  that  CgH,  enter,  they  lose  their 
solubility  in  water,  so  Aat  the  higher  members  are  completely  in- 
soluble; soluble,  on  the  contrary,  in  alcohol,  and  particularly  in 
ether.  The  lower  members  of  the  acid  hydrates  possess  a  strong 
acid,  penetrating  odor,  often  disagreeable,  whilst  the  higher  appear 
inodorous ;  the  melting  point  of  the  latter  rises  as  does  the  mem- 
ber. All  the  acids  are  volatile,  and  in  general  each  mem- 
ber boils  18  to  20^  higher  than  the  foregoing;  with  the  last  member 
that  point  is  so  high  that  it  can  be  volatiliied,  undecompoeed,  only 
in  a  stream  of  carbonic  acid.  Likewise  the  acids  in  general  are 
deprived  of  acid  properties  as  the  member  rises*  Acetic,  formic, 
butyric,  propionic,  and  valerianic  acid  taste  very  sour,  produce  a 
blister,  and  leave  a  white  spot  upon  the  tongue,  whilst  the  higher 
members  appear  so  feebly  acid  that  they  scarcely  expel  carbonic 
Convenion  of  ^^^*  ^  ^^®  higher  members  be  treated  with  nitric 
the  higher  acid,  they  are  by  degrees  converted  into  the  lower 
members  into  members  by  oxidation  of  C,H, ;  generally,  we  obtain 
e  ower.  ^  mixture  of  formic,  acetic,  butyric,  valerianic  acid, 
etc.,  in  different  proportions,  according  to  the  duration  of  the 
action. 

By  the  action  of  the  halogens,  particularly  chlorine,  the  primary 

radicals  of  this  group,  by  substitution  of  C^H,  by 

Producti^  of    0,C1^  are  converted  by  degrees  into  the  derived  radi- 

dicaifl^"^     '^  ®^'^»  which  combine  with  0,S,C1,  etc.,  in  the  same 

proportions  as  the  primary.  The  primary  acids  are 
Occurrence  and  found  in  nature,  but  they  are  also  formed  by  the  de- 
thTprkoaiT  Composition  of  many  organic  substances,  as  well  as 
rodicab.  by  distillation  and  fermentation,  through  oxidizing 

action.  As  most  of  the  higher  members  in  combina- 
tion with  oxide  of  glycyl  present  the  fats  occurring  in  nature, 
we  obtain  the  fat  acids,  by  boiling  the  fats  with  concentrated 
alkali  solutions,  and  by  decomposition  of  the  obtained  salts  (soaps), 
by  hydrochloric  and  sulphuric  acid.  But  since  the  natural  unta 
are  almost  always  mixtures  of  several  fat-acid  combinations,  we 
usually  obtain  in  the  way  mentioned  only  mixtures  of  acids  which 
must  then  be  separated.  A  few  of  these  acids,  as  the  margario 
and  stearic  are  found  in  nearly  all  fats  of  plants  and  animals 
whilst  others  appear  only  as  special  fat  acids,  as  cocinio,  myris- 
tinic, laurosteric,  etc.      < 
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The  BadteaU  of  thi$  Ghroup  correspond,  like  those 


of  the  methyl  group,  gassiform  to  2  volames. 
Formyl  ga8=C,H,  Sp.  gr,  of  C,«  1.6720 


Yolome  of  this 
group  as  gas ; 
_  _  sp.  gr.  of  their 

"      *^  H»:  0.1886  gwes. 

CsHH-1.8106Bi2  Yolnmes. 

It  follows  that  the*ep.  gr.  of  formyl  gasa  0.9058 
For  each  addition  of  Gj.H,  the  sp.  gr.  rises    0.9746 

Oxides  with  0  and  Oj  are  likewise  equal  2  volumes. 
2  volumes  formyl  gas        a  1.8106  • 
8      **       oxygen -8.8279 

2      '<       formic  acid  gas— 5.1885.     Specific  gravity 8  2.5692. 
The  oxyhydrates  correspond  to  4  volumes 
2  volumes  formic  acid       —5.1385 
2      ^<       hydrous  gas      —1.2479 

4      ''       formic  acid  gas- 6.8864.    Sp.  gr.- 1.5961. 

The  Sulphur  Oompounas  correspond  like  the  oxygen  compounds 
to  2  volumes  sas. 

The  Eahid  Compounds  with  1,  2,  and  8  atoms  halogen,  are 
equal  4  volumes  gas. 

2  volumes  formyl  gas        —  1.8106 

6       *<      chlorine^*         -14.6400 

4       "      chlorformyl  '|  -16.4516.     Sp.  gr.-4.ll26. 

The  increase  of  the  specific  gravity  for  the  introduction  of  O^H, 
is  above  given.  The  derived  radicals  and  their  combinations  show 
the  same  ratio  of  atomic  volume  as  the  primary. 

Primary  Badicdl:  FormyL 

a.  Primary  Radicals  ^fit"^  ^o* 

Formyl:  Fo.    If  the  black  mass  which  is  often  obtained  from 
the  heated  tartrate  of  potassa  and  charcoal  in  making  ^^^^^ji^ 
potassium,  be  brought  into  contact  with  water,  a  gas 
IS  evolved  which  burns  with  a  clear  flame  and  consists  of  C^H— 2 
volumes,  and  can  be  regarded  as  formvL 

Hydrate  of  Formic  Add:  HOfFoO^,  is  found  m  ants.     For- 
mic acid  is  produced  by  oxidation  of  wood-spirit 
through  the  means  of  platinum-black ;  by  oxidation  fo^^^^ith  ox- 
of  alcohol  under  the  co-operation  of  potassa,  by  heat-  ygen. 
ing  the  hydrates  of  oxalic  acid,  by  decomposition  of 
aqueous  hydrocyanic  acid :  NC^H-|-8H0— CjHjOj-l-NHj,  by  ox- 
idation of  turpentine  oils,  by  the  action  of  peroxide  of  manganese 
upon  tartaric,  racemic,  and  mucic  acid,  upon  sugar,  ^um,  starch — by 
the  action  of  iodine  and  hyperiodic  acid  upon  acetic  acid,  etc.    An 
aqueous  solution  of  formic  acid  is  obtabed,  if  ten  parts  of  tartaric 
acid  with  14  parts  peroxide  of  manganese  and  40  parts  water  be  dis- 
tilled in  a  capacious  retort ;  or  we  mix  1  part  sugar  with  8  parts  per- 
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oxide  of  maDganese,  and  add  little  by  little  8  parts  snlplmrio  acid 
previously  diluted  with  6  parts  water ;  when  the  evolution  of  gas 
ceases,  we  distil  the  mixture  to  dryness.  The  obtained  aqueous 
solution  of  formic  acid  is  saturated  with  carbonate  of  soda,  then 
evaporated  to  dryness,  and  the  dry  formate  of  soda  distilled  with 
1  atom  hydrate  of  sulphuric  acid,  which,  however,  must  be 
added  in  very  small  quantities;  an  excess  of  sulphuric  acid  must  be 
avoided.  We  obtain  the  hydrate  completely  anhydrous,  by  de- 
composing the  lead  salt  with  hydrosulphuric  acid.  The  hydrate 
of  formic  acid  appears  as  a  colorless  fluid  slightly  fuming  in  the 
.air;  burns,  by  heating,  with  bluish  flame,  cryatalliies 
^r^o^kL  ^^  ^^»  possesses  a  strongly  acid  taste,  produces  a  blis- 
ter ;  sp.  gr.  1.235 ;  boils  at  lOS^ ;  mixes  with  water 
in  all  proportions.  Formic  acid  suffers  no  change  in  the  air,  but 
by  means  of  platinum-black  decomposes  into  carbonic  acid  and 
water ;  Metallic  Oxides  which  easily  yield  oxygen,  as  oxide  of 
mercury,  of  quicksilver,  and  the  super-oxides  completely  oxidise 
the  acid  even  in  dilute  condition.  Concentrated  Suiphurie  Aeid 
decomposes  the  acid  by  heat  into  carbonic  oxide  and  water :  C^ 
03s=2CO-fHO.  Bichloride  of  mercury  is  converted  by  formic 
acid  into  calomel.     The  Formic  Add  Salts  are'all  soluble  m  water 

and  crystallizable.  Drenched  with  hydrate  of  snl- 
Formic  acid      phupi^  ^cid  they  evolve  a  suffocating,  acid  odor  like 

formic  acid.  Generally  formic  acid,  even  in  its  com- 
binations, can  be  easily  known  by  its  behavior  to  bichloride  of  mer- 
cury and  to  the  oxides  of  the  precious  metals.  If  it  be  warmed  with 
a  solution  of  nitrate  of  silver,  metallic  silver  is  immediately  preci- 
pitated. The  Ammonia  Salt  crystallises  in  right-angled  four-sided 
prisms ;  it  melts  at  120^  and  at  140^  degrees  decomposes  into 
hydrocyanic  acid  and  water.  The  Soda  Salt  NaO,Fo03-|-2  aq. 
crystallizes  in  rhombic  tables.  The  Baryta  Salt  dissolves  in  four 
parts  cold  water  and  is  insoluble  in  alcohol.  Also  the  Jltagnuia 
Salt  is  insoluble  in  alcohol;  it  crystallizes  in  fine  transparent,  anhy- 
drous needles.  The  Lead  Salt  appears  in  fine  prismatic  crystalsi 
soluble  in  36  parts  cold  water  and  insoluble  in  alcohol. 

Sulphide  of  Formal  (Sulphoform^ :  FoS,.    We  distil  1  part  of 
iodide  of  formy  1  with  8  parts  finely  ground  cinnabar. 
ormy  an      -  g^^yy  oil-like  fluid,  soluble  in  alcohol  and  ether,  of 
sweet  aromatic  odor.     Gives  with  pure  potassa  for- 
mate of  potassa  and  sulphide  of  potassium. 

Iodide  of  Formal  (lodiform) :  Fol^,  is  obtained  by  the  action  of 
iodine  upon  an  alcoholic  solution  of  potassa.  To  a 
iwn!  ^*^  mixture  of  equal  parts  carbonate  of  potassa  and  alco- 
hol with  8  parts  of  water,  iodine  is  added,  so  long  as 
the  color  vanishes  and  the  produced  iodide  of  formyl  precipitated 
by  diluting  with  water.  From  the  alcoholic  solution  iodide  of  formyl 
forms  large,  yellow  crystals  of  mother-of-pearl  lustre  and  easily 
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pnlverized ;  it  possesses  a  strong  saffron-like  odor  and  a  sweetisfi, 
disagreeable  taste;  fuses  at  100^,  sublimes  at  a  lower  tempera- 
ture and  decomposes,  in  powerful  heat,  into  iodine,  iodide  of  hy- 
drogen and  carbon.  Gives,  with  an  alcoholic  solution  of  potassa, 
formate  of  potassa  and  iodide  of  potassium. 

Bromide  of  Formyl  (Bromoform) :  FoBr,.  Dilute  wood-spirit, 
alcohol  or  aceton  is  distilled  with  a  dilute  solution  of  bromide  of 
lime.  A  water-clear  etheric-smelling  fluid  of  a  penetrating  sweet 
taste,  insoluble  in  water,  miscible  with  alcohol  and  ether  in  all 
proportions ;  heavier  than  water. 

Chloride  of  Formyl:  FoCl.  To  an  alcohol  solution  of  potassa 
the  so-named  chloride  of  paraacetyl,  (C,HC1,'"C,H,)C1,(V.  Elayl), 
18  added;  much  chloride  of  potassium  is  precipitated,  whilst  by  dis- 
tillation of  this  mixture  a  colorless  fluid  chloride  of  formyl  goes 
over ;  the  same  combination  also  appears  to  be  formed  by  the  ac- 
tion of  aqueous  potassa  upon  the  chloiracetate  of  methyl  (MeO,04 
Cl),03.  Oily,  insoluble  in  water,  miscible  in  all  proportions  with 
aleohol  and  ether. 

Bichloride  of  Formyl:  FoCl^  Chloride  of  formyl  combines 
directly  with  chlorine,  forming  FoCl,  also  FoCl,  and(C,Cl)Cl,. 

Terehloride  of  Formyl  (Chloroform):  FoCl,.  We  distil  a 
mixture  of  8  parts  water,  \  part  alcohol,  and  1  part  of  chlo- 
ride of  lime,  or  a  mixture  of  equal  parts  of  acetate  of  lime  and 
chloride  of  lime  with  5  to  6  parts  water.  In  both  cases  terehloride 
of  formyl  is  precipitated  by  water  from  the  distillate,  then  washed 
several  times  with  water  and  rectified  over  chloride  of  calcium.  (If 
wo  employ  wood-spirit  instead  of  alcohol  we  obtain  terehloride  of 
formyl,  also  some  empyreumatic  oil.)  Water-clear,  thin-flowing, 
sweet  liquid  of  penetrating  odor.  Specific  gravity  1.480 ;  boiling 
point  60^ ;  becomes  solid  by  rapid  evaporation.  Inhaled  it  com- 
pletely ttupefies  all  the  senses.  Insoluble  in  water,  mixes  with 
alcohol  and  ether  in  all  proportions.  By  heating  falls  into 
C,C1,HC1  and  CI,  and  by  conduction  through  a  glowing  porce- 
lain tube  separates  into  terehloride  of  chloracetyl  (C^CUCl,,  hy- 
drochloric acid  and  carbon,  8(C,H)Cl3«(C^Cl,)Cl,+  8HCl  +  C3. 
By  the  action  i(  chlorine  is  converted  slowly  into  (C,Cl)Cl3  and 
ffives,  brought  together  with  an  alcoholic  solution  of  potassa, 
formate  of  potassa  and  chloride  of  potassium. 

Oxyehloride  of  Formyl:  Fo  <  qi  ,   is  obtained  by  the  action  of 

chlorine  upon  oxide  of  methyl.     At  first  is  produced  MeO,Fo 

<  oi    fti^d  later  Fo  <  ^p   Easily  movable   fluid,  of  suffocating, 

tear-exciting  odor ;  exhales  acid  vapors  into  the  air,  and  by  the 
influence  of  chlorine  under  the  operation  of  light  is  converted  into 

(C.C1)  {  ^. 
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I  r  s 

SulphoeJilaride  of  Formyl :  Fo  <  ni  •  If  w®  1®^  chlorine  aet 
upon  simple  solpliide  of  methyl,  we  first  obtain  the  above  fluid  sol* 
phochloride  of  formyl,  and  later  (O^Cl)  <  qi  • 

.    lodochhride  of  Formyl:  Fo  <  qi  .  We  distil  iodide  of  formyl  wiih 

solid  chloride  of  phosphorus.  A  yellow  fluid :  sp.  gr,  1.69 ;  by 
concentrated  aqueous  solution  of  potassa,  is  separated  into  formie 
acid,  chloride  of  potassium,  and  iodide  of  potassium. 

(  Br 

Bromiodide  of  Formyl  •  Fo  <  j  .  Bromine  brought  together  with 

iodide  of  formyl  produces  iodide  of  bromine  and  bromiodide  of 
formyl;  the  former  is  absorbed  by  shaking  with  potassa  solatioa. 
Oily,  yellow  fluid. 

Formate  of  Oxyehloride  of  Formyl:  Fo  J  ^^^  FoO,.    Arises  by 

the  action  of  chlorine  upon  the  formate  of  methyl.    Water-clear 

fluid. 

C  SO  '^SO 
Formyl-sulphochloride'iulphurie  Acid:  HO,Fo  <  qi  *,        ••  We 

^  .  ^  u.  t'^e**  sulphite  of  chloride  of  Chlorformyl  (C,C!1)C1,2S 
Ss  of         0,  with  a  solution  of  potassa:  (C,C1)C1,2S0,+2H0-. 

fomyL  HO(C,H)  I  f^  -^SO,,  or  we  dissolve  metalUc  rinc  in 

chlorformyl-sulpho-chlor-sulphuric  acid,  precipitate  the  oxide  of 
zinc  from  the  solution  by  carbonate  of  potassa,  filter,  evaporate  and 
extract  the  dry  residue  with  boiling  alcohol.    After  cooling,  the 

Eotassa  salt  separates  from  the  aloonolio  solution.  From  the  aloo- 
olic  solution  of  potassa  salt  we  separate  the  potassa  by  sulphuric 
acid ;  filter,  and  leave  the  acid  to  crystallize.  Colorless,  small 
columns  of  very  sour  taste,  deliquescent,  decomposes  at  higher 
temperatures,  and  with  bases  gives  soluble  salts. 

b.  Derived  Radical.     Chhrformylts^QSji. 

Chlorformyl:  C,C1,  is  produced  by  repeated  sublimation  of 
chloride  of  formyl.   White,  tasteless,  inodorous  need- 
ormy .     j^^^  ^^  silken  lustre,  insoluble  in  water,  easily  soluble 
in  alcohol,  fusible  and  sublimable ;  decomposes  at  higher  tempera- 
tures into  chlorine  and  carbon. 

Chlorformic  Add:  (CjCl^O,,  arises  by  the   action   of  wood- 

.         spirit  or  alcohol  upon  oxyehloride  of  chlorformyl  un- 

S'Saorfomyl.  <ier  the  production  of  chlorformate  of  methyl  or  of 

ethyl  2(C,C1){^,  +  2MeO,HO-2(MeO,(C,Cl)0,) 

+  2HC1.     Unknown  in  an  isolated  condition. 
Chloride  of  Chlorformyl :  (C2C1)C1,.    It  is  produced  by  the  com- 
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plete  decomposition  of  chloride  of  methyl  hy  chlorine^  likewise  by 
the  action  of  chlorine  upon  chloride  and  bichloride  of  formyl ; 
colorless  liquid  of  strong  aromatic  odor ;  sp.  gr.  1.599 ;  boils  at 
78^;  by  conduction  through  a  glowing  tube,  separates  into  biehlaride 
of  chhrformyl  (C,C1)C1^  and  ehUmde  of  ehhrfcrmylj  fC,Cl)CL 
This  last  combination  is  also  obtained  if  chloride  of  chloracetyl 
(C/j^^a  be  repeatedly  conducted  through  a  glowine  tube.  Crys- 
tallizes from  the  etheric  solution  in  fine  white  tasteless  needles  of 
fat-like  odor,  which  sublime  at  150  to  200^.  At  higher  tempera- 
tures the  compound  decomposes  into  chlorine  and  carbon. 

Oxyehhride  of  Chhrformyl:  (C,C1)  <  ]L ,  arises  by  the  com- 
plete decomposition  of  oxide  of  methyl  by  chlorine,  like  the  ozy- 
chloride  of  formyL  Fluid.  Sp.  gr.  1.594;  boiling  point  100^,  of 
suffocating  odor.    (AeO)  boils  at  85''  and  AeCl  at  12'';  (C,C1) 

CI4  boils  at  78^  and  (C,C1  j  %  at  100^ ;  therefore,  in  both  cases, 
the  substitution  of  CI  by  0  proauoes  an  elevation  of  28  to  24^.) 

Sulphoehloride  of  CUorformyl:  (C,C1)<  ^i ,  is  obtained  by  the 
action  of  chlorine  upon  sulphoehloride  of  formyl;  fluid. 

OUarosulphide  of  Chhrformyl:  (C,C1)  |  gj  (?).    If  terchloride 

of  chlorformyl  gas  and  hydrosulphuric  acid  be  conducted  together 
through  a  moderately  heated  tube,  or  if  we  distil  sulpho-carbonio 
acid  with  hydrochloric  acid  and  peroxide  of  manganese,  we  obtain  a 
yellow  oil  of  an  odor  which  powerfully  irritates  the  eyes;  sp.  gr. 
1.46 ;  boiling  point  70^.  Left  standing  a  long  time  with  potash 
lye  the  compound  separates  into  {Cjfil)C]^+2C0^  under  the  pro- 
duction of  4ES. 

CUofformateof  Ozyehloride  of  Chlorformyl :{CSil)\Qi   +  (C, 

01)0^  is  obtained  by  the  complete  decomposition  of  formate  of 
methyl  by  chlorine.  Water-clear,  very  thin  fluid  of  0.721  sp.  gr. 
boils  at  180^ ;  of  suSbcatiDg  odor. 

Sulphite  of  Chhride  of  Chhrformyl  :{C^Cl)Cir2S0^  If  sulphu- 
rous acid  be  conducted  into  an  alcoholic  solution  of 
sulphite  of  terchloride  of  chlorformyl,  we  obtain  sul-  ^^^"^T^^^* 
phite  of  chloride  of  chlorformyl  under  the  produc-  chlorformyL 
tion  of  sulphuric  and  hydrochloric  acid.     It  is  known 
only  in  solution ;  it  is  colorless  and  inodorous,  is  again  converted 
into  sulphite  of  terchloride  of  chlorformyl  by  the  introduction  of 
chlorine ;  by  tk'eatment  with  solution  of  potassa  we  obtain  the  sul- 
phide of  sulpho-chloride  of  chlorformyl  (C,C1)  |  g^  '"SO,. 

Sulphite  of  Terchhride  of  Chhrformyl  (Berzelius  and  Mercet's 
combination):  (C,C1)C1,'~^2S0,.    A  bottle  holding  six  quarts,  is 
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half  filled  with  concentrated  hydrochloric  acid,  then  a  qaantity  of 
peroxide  of  manganese  sufficient  for  preparing  chlorine,  and  after- 
wards 50  grains  of  snlpho-carbonic  acid  are  added.  The  cloead 
bottle  is  at  first  preserved  in  a  cool  place  and  then  exposed  a  few 
days  to  a  temperature  of  80^,  accompanied  by  often  removing  the 
stopper,  or  also  set  in  the  sunlight,  and  afterward  distilled;  in 
the  beginning,  chlorine  and  sulpho-carbonic  acid  are  evolved,  ana 
at  last  the  combination  is  sublimed.  Water-clear  rhombic  tablea 
of  a  velvet  lustre,  and  which  fuse  at  185^,  and  boil  at  170^. 
The  vapor  possesses  a  penetrating  tear-exciting  odor,  and  causes, 
when  inspired  in  large  quantity,  an  extremely  violent  itching  in 
the  oesophagus.  By  heating  with  potassa  or  baryta  is  converted 
into  the  following  compound. 

Chhffarmyl  Bulphochhrid-sulphuric  Acid:  H0(C,C1)  |  q?«^ 

Oy  From  the  aqueous  solution  of  the  baryta  salt  of  this  acid,  which  is 
obtained  by  the  action  of  baryta  upon  the  above  compound,  the  baryta 
is  precipitated  by  sulphuric  acid ;  after  evaporation,  we  obt«in  the 
acid  in  colorless  small  columns  which  fuse  at  180^,  and  volatiliie  at 
160^,  partly  undecomposed,  and  in  the  air  deliquesce.  Metallic 
zinc  dissolves  in  the  acid  without  evolution  of  gas,  under  the  pro- 
duction of  formyl-sulpho-chlorid-sulphuric  acid.  If  the  potassa 
salt  dissolved  in  water  be  exposed  to  the  galvanic  current  we  ob- 
tain sulpho-methyl-sulphuric  acid  (Me,SO,)SO,.  If  we  bring 
together  the  hydrous  acid,  and  an  amalgam  of  one  part  potassiam  to 
100  parts  quicksilver,  formyl  sulpho-chloride  sulphuric  acid  is 
produced,  and 'by  a  larger  quantity  of  amalgam  we  obtain  at  last 
sulpho-methyl-sulphuric  acid,  and  as  mean  member  the  so-named 

chlor-elayl-hyposulphurio  acid  Fo  j  ^{^«^SO,+'^(Me,SOj|)'^0,- 

C.H^ClSgOf.  A  strongly  acid  fluid  of  syrup-thickness  at  — ^16% 
which,  however,  suffers  no  decomposition  at  140^,  and  with  bases 
forms  salts  mostly  crystallizable,  and  soluble  in  water. 

PAIRED  RADICALS,  CONSISTING  OF  THE  RADICALS  OF  THE  METHTL 
GROUP  AND  FORMTL. — THE  ELATL  GROUP. 

By  the  combination  of  formyl  with  the  different  members  of 
the  methyl  group  and  with  hydrogen,  paired  double  radicals  arise, 
which  correspond  in  gaseous  form  to  4  volumes.  They  arise 
from  the  radicals  of  the  methyl  group;  thus,  by  distillation  of  oxide 
of  methyl  with  sulphuric  acid,  we  obtain  methylenaHy'^Fo;  in  the 
same  manner  from  oxide  of  ethyl  is  obtained  elayl  Me,'"Fo,  etc 
The  oxygen  withdraws,  accordingly,  one  atom  H  from  the  compo- 
nent GJL  and  thereby  arises  formyl,  which  remains  paired  with 
H,C,H3,C^H^  etc.  Whilst,  therefore,  methyl  C,H,  with  H  forms  a 
common  wholeaB2  volumes  gas,  elayl,  e.  g.  is  a  paired  compound  of 
two  independent  radicals,  methyl  with  formyl,  and  corresponds 
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therefore  to  4  voluines  gas.  From  ethyl  O^H^O^^H  is  formed, 
therefore,  C^H+CsH^H*  The  radicals  of  the  elayl  group  arise 
also  by  the  dry  distillation  of  the  acids  of  the  formyl  group,  espe- 
cially the  higher  members  of  the  same,  also  by  the  dry  distillation 
of  most  organic  acids;  they  all  possess  the  capability  of  uniting 
directly  with  two  atoms  chlorine  or  bromine,  forming  oil-like 
combinations,  in  which  respect  they  differ  from  other  hydrocar- 
bons. Thus  arises  chlorelayl  from  (C,Hj,'^C,H)Cl,— (Me,'^Fo)CL, 
or  it  exhibits  a  paired  combinatiom  of  chloride  of  methyl  with 
ehloride  of  formyl«MeCl,^FoCl. 

MethyUn  (Hydroformy I) :  H,'^C^Ha  C^H^   Colorless  gas,  bnm- 
iDg  with  a  clear  flame;  combines  with  chlorine  under 
the  co-operation  of  sunlight.    Is  obtained  if  chlor-  i?**^?™^^?'-- 
methyl  be  conducted  through  a  glowing  porcelain  po.     ^ 
tabe ;  the  hydrochloric  acid  simultaneously  produced 
is  absorbed  by  shaking  with  water. 

Elayl  (Methyl-Formyl ;  Olefiant  Gas):  C^Hjj'^C^—C^H^,  is 
produced  by  dry  distillation  of  organic  compounds 
poasessing  little  oxygen.  We  obtain  it  in  the  simp-  ^!f®Sv^*Po. 
lest  manner,  by  heating  one  part  alcohol  of  0.88  sp. 
gr.  with  8  to  4  parts  hydrate  of  sulphuric  acid.  The  gas  which 
escapes  is  conducted  through  milk  of  lime,  to  remove  the  carbonic 
and  sulphurous  acid,  and  then  left  some  time  standing  over  water 
to  remove  the  etherio  and  alcoholic  vapor.  Colorless  gas  of  dis- 
agreeable suffocating  odor,  slightly  soluble  in  water,  alcohol,  and 
ether;  sp.  gr.  of  its  vapor »■  0.969.  If,  by  means  of  a  pump,  the 
gas  be  pressed  into  a  condensation  vessel,  cooled  in  a  vacuum  to 
— 110^  by  a  mixture  of  ether  and  solid  carbonic  acid,  a  water-clear 
fluid  is  produced ;  elayl  gas  burns  with  a  clear  luminous  flame, 
and  by  being  conducted  through  a  glowing  tube  separates  into 
C,  and  hydromethyl  (C^3)H.  If  the  gas  be  quickly  mixed  with 
two  volumes  of  chlorine  gas,  and  the  mixture  immediately  inflamed, 
carbon  is  precipitated  in  the  form  of  soot,  under  the  production  of 
hydrochloric  acid. 

BUulphide  of  Elayl:  (C,H3,C,H)S,=  C,H5,SHh'^C^,S-C^H^, 
S^    An  alcoholic  solution  of  sulphide  of  potassium 
18  saturated  with  chloride  of  elayl.    After  some  days  eiaT       ""^ 
the  fluid  assumes  a  clear  red  color,  accompanied  by 
the  production  of  K^C4H4,S,)S^.    If  air  acts  upon  the  solution, 
there  is  precipitated  an  extremely  loose  crystalline  white  powder, 
of  sweetish  taste  and  smell.    Insoluble  in  water,  non-volatile,  not 
easily  soluble  in  alcohol,  is  not  attacked  by  even  boiling  potash 
lye. 

^  TetroBulphide  of  Elayl:  (C,Hj,C,H)S,-C.H3,S-f'^C,H,S3-C, 
H4S..  It  is  obtained  like  the  former  compound,  by  the  employment 
of  bisulphide  of  potassium  and  agrees  with  that  substance  in  its 
properties.    Chlorine  and  bromine  decompose  both  compounds. 
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An  alcoholic  solatlon  of  quinqnesalphide  of  potassiam,  brought 
together  with  chloride  of  elayl,  gives  a  yellow,  tenaoious,  elastic 
mass,  insoluble  in  potash  lye,  and  which  contains  10  atoms  sol- 
phur. 

UlayUht/drotfdphurie  Acid:  H,(aH3,'^C,HS,)^.-  C^H A-  K 
the  alcoholic  solution  of  ES^HS  be  distilled  with  chloride  of  elay], 
a  fluid  goes  over  which  possesses  the  most  disagreeable  mercaptan 
odor,  and  is  a  solution  of  elayl-hydrosulphuric  acid.  This  solo- 
tion,  diluted  with  water,  gives  a  green  precipitate  with  salts  of 
peroxide  of  iron,  a  blue*  with  salts  of  copper,  and  m  yellow  with 
salts  of  lead ;  the  last  consists  of  Pb,^04H4S2)S,.  If  the  aloohoHc 
solution  be  left  standing  a  long  time  m  the  air,  a  white  floccalent 
precipitate  is  obtained,  which  appears  to  consist  of  tetrasolphide 
of  elayl  and  elayl-hydrosulphuric  acid. 

Sulphelayl-^ulphurte  Acid.  If  we  let  nitric  acid  operate  upon 
tetrasulph-elayl,  we  obtain  sulphuric  acid  and  sulphelayl-sulphurio 
acid«2HO(C,H3,^SO„S03+C,H,^SO,r2S03(?)  The  baryta 
salt  soluble  in  water,  contains  2  atoms  baryta;  by  saturating  the 
baryta  through  the  means  of  sulphuric  acid  we  obtain  the  pvre 
acid,  which  crystallizes  in  small  white  acid-tasting  crystals. 

Iodide  of  Elayl:  (C,H3,C,H)I  «C,H3,I+^aH,I.  It  is  di- 
rectly  obtained  by  bringing  together  iodine  and  elayl  gas  in  m 

Sentle  heat.  Crystallizes  from  the  alcoholic  solution  in  long 
ezible  white  needles  of  penetrating,  tear-ezciting  odor;  insoluble 
in  warm  water,  easily  soluble  in  alcohol  and  in  ether;  decom- 
poses at  85^  under  separation  of  iodine.  Chlorine  and  bromine 
separate  iodine  by  the  production  of  chloride  or  bromide  of  elayl. 
Treated  with  an  alcoholic  potassa  solution,  gives  protiodide  of 
methylen.formyl  (H,-C,H + C,H)Io=  C^H3l. 

Bromide  of  Elayl:  (C,H3,C,H)Brj=:C3H3Br+'^CJaBr,  is  di- 
rectly  obtained  by  shaking  bromine  with  elayl  gas.  Thin-flowing, 
etheric-smelling,  colorless  fluid,  of  penetrating  sweet  taste;  crys- 
tallizes at  0^;  sp.  gr.  2.164;  boiling  point  129.5^.  Treated  with 
an  alcoholic  solution  of  potassa  it  gives  protobromide  of  methylen- 
formyl  (H,C,H+C3H)Br. 

Chloride  of  Elayl:  (C3H3,C3H)Cl3«C,H3Cl+'"C,H,CL  It  is 
produced  if  pure  moist  elayl  gas  and  chlorine  gas  are  conducted  in 
common  into  a  cooled  balloon,  or  if  we  slowly  conduct  elayl  gas 
over  superchloride  of  antimony.  The  obtained  oily  fluid  is  several 
times  distilled  with  sulphuric  acid  and  potassa  solution.  Colorless 
fluid,  of  agreeable  etheric  odor  and  sweet  aromatic  taste,  in  water 
a  little,  but  in  alcohol  and  ether  easily  soluble.  Sp.  gr.  1.25 ;  boil- 
ing point  82.4^;  burns  with  green,  strongly  sooty  flame;  by  con- 
duction through  a  glowing  tube  decomposes  into  hydrochloric  acid, 
carbon  hydromethyl,  and  elayl.  If  the  chloride  of  elayl  be  warmed 
with  an  alcoholic  solution  of  potassa,  protochloride  of  methylen- 
formyl  escapes  (E[,'"C,H+"C2H)C1  accompanied  by  the  prodno- 
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tion  of  chloride  of  potassium.  The  same  appears  as  a  colorless  gas, 
easily  solable  in  alcohol  and  ether,  and  is  fluid  at  — 18%  pos- 
sesses a  garlic-like  odor,  and  boms  with  a  green  flame.  This  com- 
pound combines  directly  with  chlorine  in  the  sunlight,  forming 
terchloride  of  methylen-formyl  {H^,C,H'"CjH)Cl3.  This  last  is  an 
agreeable-smelling  fluid,  which  boils  at  115^,  and  possesses  a  sp. 
gr.»  1.422 ;  if  it  be  brought  together  with  an  alcoholic  solution  of 
potassa,  chloride  of  potassium,  water,  and  chloride  of  formyl  (C3H) 
CI  are  produced.  If  we  let  chlorine  act  upon  the  chloride  of  elayl, 
there  is  obtained  a  combination  of  bichlorides  of  chlorformyl  and 
of  formYl-(C,Cl)Cl,-l-'"(C,H)Cl,-C,HCl,.  A  honey-like  smell- 
ine  fluid,  of  sweet  and  burning  taste;  boils  at  153^;  sp.  gr.  1.662. 
mth  an  alcoholic  solution  of  potassa,  gives  a  combination  of  chlor- 
formyl with  bichloride  of  ohlorformyl«C,Cl,'"(C,Cl)Cl,=  C.Cl,« 
(C^CMCl;  with  chlorine,  exposed  to  sunlight,  we  obtain  terchloride 
of  chloracetyl  (C^Cl3)Cl,. 

Oxyehhride  of  Elayl:  {(j^^C^^  \  np  is  produced  simulta- 
neously with  chloride  of  elayl,  if  elayl  and  chlorine  in  moist  con- 
dition operate  on  each  other.  If  the  raw  product  be  distilled, 
chloride  of  elayl  goes  over  at  180^.  Water-clear,  colorless  fluid, 
of  sweetish  etheric  smell ;  bums  with  green  flame ;  is  decomposed 
by  water,  alkalies,  and  sulphuric  acid,  accompanied  by  evolution  of 
ohloride  of  elayl. 

Elayl'vlatinum.  If  chloride,  or  sulphate  of  platinum,  be  heated 
with  alcohol,  a  heavy  flocculent  powder  is  precipitated,  which  con- 
sists of  elayl  and  platinum.  It  possesses,  in  a  remarkable  degree, 
the  capability  of  absorbing  gas,  particularly  oxygen. 

Sulphate  of  Elayl:  (C,H3,'"C,H)2S03«  C.HjjSO,'^ + C,H,S03,  is 
obtained  if  completely  dry  elayl  gas  and  anhydrous  sulphuric 
acid  are  brought  into  contact  with  each  other ;  it  forms  a  white 
crystalline  mass,  which  melts  at  80%  and  after  cooling  stiffens 
crystalline.  If  the  compound  be  brought  in  contact  with  water 
we  obtain  a  paired  acid,  the  isfithionic,  which  consists 
of  HO(H,'"C,H,-l-'^C,H30,S03)7S03  or  of  sulphate  of  ^^o^«  ^^' 
xnethylen-methyloxyd,  paired  with  sulphuric  acid,  and  is  metame- 
ric  with  ether  sulphuric  acid.  Isathionic  acid  is  also  obtained  by 
the  decomposition  of  sulphate  of  ethyl,  by  water.  It  possesses  a 
strong  acia  taste,  and  is  not  decomposed  by  boiling  with  water ; 
with  bases  it  produces  salts,  easily  soluble  in  water,  but  with  diffi- 
culty in  alcohol;  if  it  be  heated  with  hydrate  of  potassa  it  is,  with- 
out olackening,  decomposed,  accompanied  with  evolution  of  hydro- 
gen gas ;  as  residue  remains  a  mixture  of  sulphurous  and  sulphuric 
acid  salts. 

Elayl$ulphurte  Acid  (Sulphate  of  Carbyl) :  (C,Il3,C,H)4SO,=- 
(C,H3,S03-f'^C,H,SO,r^S03.  We  place  a  elass  tube,  filled  with 
absolute  alcohol  in  a  bottle  containing  anhydrous  sulphuric  acid. 
After  some  time  crystals  are  produced,  which  melt  by  cautious 
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heating,  and  after  cooling  stiffen  to  a  crystalline  mass ;  exposed  to 
the  air  it  absorbs  water  under  the  production  of  ethionic  acid,  a 
paired  acid,  which  contains  isSthionic  acid  as  pairling  combined  with 
2  atoms  sulphuric  acid.  This  acid  saturates  2  atoms  of  base ;  by 
warming  the  aqueous  solution  it  decomposes  into  isathionio  and 
sulphuric  acid. 

Mhermlphate  of  Mayl  {RehYj  Oil  of  Wine):  2AeO,S03+(C,Br^ 
S0,+ CjjHjSOj),  V.  ether-sulphuric  acid. 

Propyhn  (ethyl-formyl):  C^Hp'^CgH^C^H^.  This  compound 
8d  Member.  ^®  produced  when  amyl-spirit  is  conducted  through  a 
Propyien,  Ae^  redhot  glass  tube,  as  well  as  by  the  dry  distillation 
Fo.  of  the  higher  members  of  the  acids  of  the  formyl  ae- 

ries; it  appears  also  to  be  produced  in  the  electrifi- 
cation of  a  concentrated  solution  of  butyrate  of  potassa.  Pure 
propylen  gas  has  not  yet  been  produced;  that  which  is  obtained  by 
decomposition  of  amyl-spirit  appears  to  contain  one-half  marsh  eaa. 

Bromide  of  Propylen:  (C^H^^C,H)Br,»C^H^Br+C,H^r. 
Bromine  is  added  in  drops  to  a  gaseous  mixture,  which  contains 
propylen,  so  long  as  the  color  vanishes.  A  fluid  product  is  obtained, 
which  is  washed  with  water,  then  dried  over  chloride  of  calcium, 
and  purified  by  repeated  rectification  over  quicklime.  Colorlew, 
etheric  fluid,  of  sharp  garlic-like  odor,  insoluble  in  water,  miacible 
with  alcohol  and  ether  in  every  proportion ;  boils  at  148^ ;  sp.  wt. 
1.7;  weight  of  the  vapora7.31.  Treated  with  an  alcoholic  soTa- 
tion  of  potassa  it  produces  bromide  of  potassium  and  (Hy'^G^H^'^G, 
H)Brss  Bromide  of  hydroacetyl-formyl ;  a  colorless,  heavy,  mobile 
liquid,  smelling  like  putrid  fish ;  boils  at  45^ ;  gives,  with  2 
atoms  bromine,  (H,"'G^H3,C,H)Br3.  If  this  compound  be  treated 
with  an  alcoholic  solution  of  potassa,  we  obtain  bromide  of  acetyl- 
formylai(G4H„^G,H)Br,;  besides  this  there  still  exist  compounds 
which  correspond  to  the  formul»  (G4H3,Br,'"G,H)Br3«G5H.Br-; 
(G,H3,Br,'-G3Br)Br3«G,H3Br.  and  G,H3-,G3Br=G,H.Br. 

Chloride  of  Propylen  :{Cfi.^'^C^R)Q\^^^^  It 

is  obtained  by  the  action  of  chlorine  gas  upon  propylen  gas. 
Etheric-smelling  fluid,  of  1.151  sp.  gr. ;  boils  at  104^.  Gives,  by 
repeated  treatment  with  an  alcoholic  solution  of  potassa  and  chlo- 
rine, gradually,  the  following  combinations:  (H,G4H3,'^G2H)GIg; 
(G,H3,Gl,'^G3H)Gl3;  (G,H3,Gl,'-GJCl)Gl3;  (G,Gl3,Gl,'-C,H)Gl3-G,H 
Gl,  and  (G,Gl3,Gl,'^G,Gl)Cl3=G,Cl3. 

Vdlylen  (Butyren) :  C^H^'^GjHsa  C,!!,.     If,  by  an  electric  cur- 
rent, we  decompose  a  concentrated  aqueous  solution 
v!S^^^"*^^     of  valerianate  of  potassa,  and  conduct  the  evolved  gas 
P^j/  ^^'  through  refrigerated  alcohol,  then  through  water,  and 

at  last  over  hydrate  of  potassa,  there  remains  a  mixture 
of  hydrogen  gas  and  valylen  gas,  which  last  can  be  absorbed  by 
chlorine.  It  is  also  produced  when  fat  is  conducted  through  a 
tube  at  gentle  red  heat.    If  the  obtained  gas  be  strongly  com- 
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pressed,  a  thin  mobile  oil  separates,  which  is  a  miztare  of  valjlen 
with  other  hydrocarbons.  If  this  mixture  be  distilled  at  from  — 18^ 
to  0^9  yalylen  goes  over  and  can  be  collected  as  a  gas.  It  exhibits, 
mt  18^,  a  water-clear  liquid  of  0.627  sp.  gr. ;  boils  at  0^.  Water 
takes  up  only  a  little  of  it ;  by  alcohol  and  ether  it  is  in  greater 
part  absorbed.  Sulphurio  acid  absorbs  100  volumes  of  valylen 
gas,  producing  a  paired  acid. 

Bichloride  of  Valvhn:  {C^IL^'^Cfi)GL.  Chlorine  gas  com- 
bines with  valylen,  forming  a  colorless,  clear,  etheric  fluid,  of  a 
sweetish  aromatic  taste;  by  the  farther  action  of  chlorine  in  the 
sanlight  there  remains  at  last  a  tough  mass.  The  chloride  of  va- 
lylen boils  at  128^;  sp.  gr.  1.112. 

Amyhn  (Yaleren) :  OjBi^^CJS'aB  O^oH^m  is  produced  by  distilla- 
tion of  amyl-spirit  with  anhydrous  phosphoric  acid, 
or  with  chloride  of  sine,  simultaneously  with  paramy-  ^  Y^™^;^ 
len  CJI^  and  metamylen  C^qH^.    It  is  also  formed,  po/  ^ 
betide  amyl,  by  decomposition  of  the  iodides  of  amyl 
bT  sine,  at  a  high  temperature.   Colorless,  clear  liquid,  of  peculiar 
disagreeable  odor ;  boils  at  86^ ;  is  completely  absorbed  by  super- 
chloride  of  antimony  and  fuming  sulphuric  acid.    It  combines  with 
2  atoms  of  chlorine  and  bromine. 

Oleen  (Amyl-formyl):  CipH,,,'^C,H«=  C  JHj,.  By  the  distillation 
of  hydro-oleinic  acid,  an  oily  fluid  goes  over ;  if  the 
same  be  repeatedly  submitted  to  fractional  distilla-  q^^^'a^-fo 
tion,  the  t>leen  goes  over  at  65^  and  the  elaen  at  100^. 
The  oleen  is  a  colorless,  garlic-like  smelling  fluid,  insoluble  in 
water,  and  easily  soluble  in  alcohol  and  ether ;  bums  with  a  clear 
flame,  and  produces,  with  chlorine,  a  liquid  etheric  compound  which 
oontains  2  atoms  chlorine ;  it  nnites  also  with  2  atoms  bromine. 
Olaen  appears  also  to  produce,  by  dry  distillation,  doeelinic  acid. 

Elaen:  ^tfiigT^t^-^^i^vfi  resembles  oleen,  and  combines, 
like  it,  with  2  atoms  chlorine  and  bromine. 

To  this  series  belong,  yet  farther,  paramylen  G^  j^^*"^^'' 
H^  eeten  OJl^  metamyUn  C^H,,^  eeroUn  C^H^ 
and  melm  G^^S^.  (We  compare  ethal,  cerot^l,  and  melyssyl.) 
Moreover,  gaseous  mixtures  arise  by  dry  distillation  of  organic  com- 
binations containing  little  oxygen;  of  these  a  part  is  absorbed  by 
eblorine.  The  constitution  of  these  substances  is  not  yet  known. 
Here  belongs  also  the  so-called  eupion. 

Hydrocarbons  which  dp  not  combine  with  chlorine,  but  also  con- 
sist  of  equal  <Uom$  of  carbon  and  hydrogcnj  are>  e.  jr.,  HaUehctini 
a  transparent  foesil^substance  of  wax  consistence,  occurring  at 
Olamorganshire  in  England,  consists,  apparently,  of  C^^Hi^ ;  Ozok- 
eriU  (fossil-wax)  is  found  in  Moldau,  near  Slamik,  in  masses  of 
10  to  100  lbs.;  bums  with  beautiful,  slishtlj sooty  flame;  melts  at 
62^;  Paraffiny  a  product  of  dry  distulation,  oompletely  white, 
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shining,  crystalline,  burns  with  beautiful  luminous  flame,  completely 
indifferent,  etc. 

FIRST  MEMBER. 

Acetyl:  Primary  Radical,  Ae^CJl^Cfi)^*^^Ey 

Occurrence  and  Prodtiction. — Acetyl  is  found  combined  with 
oxygen  as  acetic  acid,  sometimes  free,  and  sometimes  combined 
with  the  sap  of  many  trees.  Like  formyl,  it  is  produced  in  many 
ways,  as  from  ethyl  and  its  combinations  through  affinity  for  H3, 
sometimes  by  the  oxygen  of  the  air  under  the  co-operation  of  pla- 
tinum, or  ferment,  sometimes  by  the  operation  of  oxidisine  sub- 
stances, as  chloric  acid,  etc.  (s.  ether  and  alcohol) ;  further  by  the 
spontaneous  decomposition  of  many  organic  compounds^  even  when 
air  is  excluded  (in  this  way  tartaric  and  citric  acid  m  watery  solution, 
are  converted  into  acetic  acid)  by  the  dry  distillation  of  most  non- 
volatile, non-nitrogenous  compounds,  as  wood,  gum,  starch,  by  the 
action  of  peroxide  of  manganese  and  other  superoxides  upon  many 
organic  substances,  and  likewise  by  the  influence  of  hydrate  of  pot- 
ash in  high  temperatures  upon  tartaric,  citric,  saccharic,  mucio  aod, 
etc.,  by  heating  several  organic  substances  with  hydrated  sulphuric 
acid,  etc. 

Oxyhydrate  of  Acetyl  (Aldehyd) :  HOAcO.  A  mixture  of  4 
parts  alcohol  of  80  per  cent.,  6  parts  peroxide  of  manganese, 
6  parts  sulphuric  acid,  and  4  parts  water  are  submitted  to 
distillation  at  a  gentle  heat,  and  on  account  of  the  volatility  of 
aldehyd,  the  receiver  is  strongly  refrigerated;  the  distillation  is  in- 
terrupted if  the  distillate  has  an  acid  reaction.  The  distillate  IB 
repeatedly  rectified  over  chloride  of  calcium,  and  then  is  exhibited 
a  mixture  of  aldehyd,  acetal,  ether,  acetate  of  ethyl,  and  alcohol. 
The  same  is  mixed  with  two  parts  ether  and  saturated  with  ammo- 
nia ;  crystals  are  produced  of  KH^fOyAcO,  which  are 
STthoxy-  i»8^l«^le  in  etiier.  The  same  is  dissolved  in  an  equal 
gen.  quantity  of  water  and  distilled  with  a  mixture  of  three 

parts  sulphuric  acid,  and  four  parts  water.  The  d- 
dehyd  escaping  accompanied  by  lively  effervescence  is  condensed 
Aldehyd.  ^7  ^  S^^.^  cooling  apparatus,  and  its  water  removed 

by  chloride  of  calcium.  A  colorless,  easily-flowing 
fluid,  of  peculiar,  ether-like,  suffocating  odor;  inhaled,  produces  cramp 
of  the  breast.  Aldehyd  mixes  with  water,  alcohol,  and  ether,  in  all 
proportions,  accompanied  by  elevation  of  temperature ;  chloride  of 
calcium  separates  it  from  the  watery  solution,  shows  no  acid  reac- 
tion, dissolves  iodine,  sulphur,  and  phosphorus,  is  very  inflammable, 
boils  at  21.^8;  sp.  gr.  0.79.  Oxidizes  extremely  easy  and  direct 
by  production  of  acetic  acid.  Chlorine  and  bromine  drive  it  over 
into  chloral  and  bromal  (C,H3)0,HO-(C,Cl5)0,HO.  If  aldehyd 
be  warmed  with  oxide  of  silver  under  water,  metallic  silver  is  pre- 
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cipitated,  and  in  the  solution  is  foand  a  silver  salt,  which  apparently 
consists  of  AgO, AcOj ;  if  the  solution  of  this  salt  be  Acetous  acid 
mixed  with  baryta  water,  and  the  whole  warmed  with 
the  precipitated  oxide  of  silver,  the  silver  separates  anew,,  and 
the  solution  contains  acetate  of  baryta.  Potassium  brought  toge- 
ther with  aldehyd  evolves  hydrogen  under  the  production  of  EO, 
AeO.  If  we  warm  the  same  with  a  solution  of  potassa,  a  brown 
resinous  mass  separates — the  aldehyd  resin. 

If  aldehyd  be  brought  together  with  ammonia  and  hydro-sulphuric 
acid,  a  base  is  obtained,  the  thialdinj  and,  by  the 
employment  of  hydroselenic  acid,  the  sehnaldin.  hv^^vih^^ 

Aldekj/d-ammania :  NH^O,AcO,  whose  production  no  acid.  ^  ^" 
was  given  above,  crystallizes  in  colorless,  transparent, 
shining,  easily-broken  crystals,  possesses  a  peculiar  odor,  is  volatile, 
easily  inflammable,  melts  at  80^,  and  at  lOO^distils  over  unaltered, 
Tery  soluble  in  water,  soluble  with  difficulty  in  alcohol,  and  insoluble 
m  ether.  If  we  evaporate  the  watery  solution  of  1  part  Aidehyd-ammo- 
mldehyd-ammonia,  and  1  part  anhydrous  hydrocyanic  nia,  and  hydro- 
acid  with  hydrochloric  acid,  we  obtain  chloride  of  ^y""©  acid. 
ammonium  and  alaninea'NCQl[^0^'»(S'H,r^yC^^^O^.   Aianin. 

Ih'anspoding  Products  of  Aldehyd. — Aldehyd,  inclosed  in  a  tube, 
changes  after  some  time  into  an  agreeably-smelling  fluid,  which 
boils  at  81%  does  not  oxidize  in  the  air,  and  treated  with  potassa 

E reduces  no  resin.  Aldehyd  often  changes,  if  it  be  preserved  a 
>ng  time  in  a  closed  vessel,  into  long,  colorless,  transparent  pris- 
matic columns  of  great  lustre,  while  another  part  remains  fluid, 
but  at  a  lower  temperature  likewise  becomes  solid.  The  crystals 
of  metaldehyd,  solid  at  ordinary  temperatures,  are  inodorous  and 
taateless,  insoluble  in  water,  but  easily  soluble  in  alcohol;  they 
sablime  at  120%  and  consist  of  C^fi^fi^.  3  atoms  aldehyd  have, 
therefore,  changed  to  1.  atom  metaldehyd;  the  Metaldehyd. 
easily  fusible  crystals  have  the  same  constitution; 
they  smell  slightly  like  aldehyd,  are  soluble  in  water,  alcohol,  and 
ether,  melt  at  2%  and  boil  at  94^ ;  are  not  affected  by  potassium 
and  ammonia.  If  we  conduct  hydrosulphuric  acid  into  a  solution 
of  aldehvd  in  water,  there  separates  a  thick  water-clear  oil,  of  strong 

erlic-like  smell,  and  which  consists  of  G^H^jS^aCj^H^O^+HS. 
this  oil  be  brought  together  with  chloride  of  calcium,  we  obtain 
sulphide  of  calcium,  and  an  evolution  of  aldehyd;  treated  with 
ammonia  gas,  it  goes  over  into  thialdin ;  if  we  add  to  this  oil  a  few 
drops  of  sulphuric  acid  we  obtain,  accompanied  by  separation  of 
hyorosnlphuric  acid,  a  crystalline  body,  which  consists  of  C^IIj^S^, 
and  can  be  named  sulphometaldehyd.     If  sulphurous 
acid  gas  be  conducted  into  an  alcoholic  solution  of  ^"[^.j'""''*^'" 
aldehyd-ammonia,  by  strondy  refrigerating,  a  richly       ^ 
crystalline  precipitate  is  obtained  of  sharp  taste,  like  sulphurous 
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Aldehyd-am-  acid  and  aldehyd-ammonia.  This  body  consiflts  of 
SouTldf'  NC,H,S,0,-NH,0,C,H30+2SO,.  Sulphocarb<mie 
and  suipho-car-  ocxd^  brought  into  an  alcoholic  solution  of  aldehjd- 
boDioacid.  ammonia,  giyes  white  shining  crystals  of  earhoihiF 
CarbothiiJdiii.    «Wm  «■  NC,H,S,  —  NHjj'^C^^S,  —  NH^'"(C^Hgi 

Sydrate  of  Acetyl  ()iyAn,tQ  ot  acetic  acid):  HO,AcOf.  Ordi- 
nary vinegar  is  obtained  by  the  so-called  acetic  fer- 
Aoetio  acid.  mentation  which  consists  of  the  ohanffe  of  alcohol  to 
acetic  acid.  For  this  result  are  necessary :  (1)  alcohol  diluted  with 
water,  (2)  air,  (8)  co-operating  substances  which  produce  oxidatioDi 
as  yeast,  different  organic  substances  which  are  found- in  the  ferment- 
ing juices  of  plants,noney,  leaven,  vinegar  itself;  and  ^4)  m  tempo* 
rature  of  25  to  80^.  For  the  production  of  vinegar  it  is  important 
that  the  ozy^n  comes  quickly  in  contact  with  the  alcohol,  L  «• 
that  many  points  of  contact  between  both  be  given,  that  the  form- 
ing aldebyd  can  quickly  oxidize  (quick  vinegar  formation).  To 
the  production  of  acetic  acid  serves  either,  a  mixture  of  brandy 
and  water,  or  other  fermented  fluid,  as  grape- wine,  fruit-wine,  beert 
etc.  The  raw  vinegar  is  a  mixture  of  water,  acetic  acid,  different 
salts,  gums,  some  ferment,  etc.  By  distillation  of  raw  vinegar  we 
obtain  rectified  vinegar,  which  consists  of  a  mixture  of  water  and 
pure  acetic  acid ;  by  saturation  of  the  same  with  bases  (potassat 
soda,  oxide  of  lead)  and  evaporation  of  the  solution,  acetic  add 
salts  are  obtained,  and  if  the  same,  in  a  completely  dry  condition, 
be  distilled  with  1  atom  hydrate  of  sulphuric  acid,  or  with  bisot 
phate  of  potassa,  the  hydrate  of  acetic  acid  is  procured,  however, 
mostly  impure  by  sulphurous  acid,  which  is  absorbed  by  rectifies* 
tion  over  a  little  superoxide  of  lead.  We  obtain  hydrate  of  acetio 
acid  from  the  raw  wood  vinegar  (v.  wood-spirit),  which  is  a  miztora 
of  water,  acetic  acid,  wood-spirit,  zylit,  etc.,  and  diflbrent  empy- 
reumatic  oils,  when  we  saturate  the  mixture  with  carbonate  of  lime. 
The  empyreumatic  oil  which  is  separated  is  taken  away,  and  after- 
wards the  solution  of  impure  acetate  of  lime  is  evaporated  to  the 
sp.  gr.  of  1.116,  and  then  decomposed  with  sulphate  of  soda.  The 
solution  of  acetate  of  soda  is  separated  by  pressing  from  the  sulphate 
of  lime,  and  brought  to  crvstallization  bv  evaporation.  The  crys- 
tals are  cautiousfy  heated  in  an  iron  kettle  unto  the  complete 
destruction  of  the  empyreumatic  oil;  by  dissolving  and  re-ci^stalU* 
zation  we  obtain  pure  acetate  of  soda,  and  from  this  by  disUllation 
with  hydrate  of  sulphuric  acid,  the  pure  acetic  acid,  if  we  submit 
biacetate  of  potassa  KO,HO,2Ac03,  to  a  heat  of  800^,  it  separates 
into  simple  acid  salt  and  hydrate  of  acetic  acid. 

The  pure  hydrate  of  acetic  acid  is  a  completely  colorless  fiuid,  of 

a  penetrating  agreeable  acid  smell,  and  very  strops 

DSuTil^**'     acid  taste;  at  18°  it  crystallizes  in  water-dear  lea& 

lets,  which  melt  at  16°.  (If  the  acetic  acid  be  impure 
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with  aceton,  it  does  not  crystallize.)  Sp.  gr.  1.0635 ;  boiling  point 
117^.  If  the  hydrate  be  heated  to  boiling,  the  vapor  inflames. 
The  hydrate^  mixes  with  water  accompanied  by  evolution  of  heat 
ftnd  increase  of  density ;  the  sp.  gr.  of  a  mixture  of  HO^AcOj,  with 
2  atoms  water,  is  1.078;  a  greater  addition  of  water  produces  no 
farther  increase  of  density;  a  mixture  of  HO^AcOj,  with  9  atoms 
water,  has  again  a  sp.  gr.  of  1.0635,  therefore  equal  to  that  of  the 
hydrates. 

If  the  vapor  of  acetic  acid  be  conducted  through  a  feebly  glow- 
iog  tube  filled  with  pieces  of  coal,  it  partly  separates  into  aceton 
(C,H3,'^C4H3)0„  and  carbonic  acid ;  conduct  the  same  over  platinum 
black  at  200^,  and  it  is  completely  decomposed.  Anhydrous 
ftcetate  of  alkalies  (acetates  of  baryta  and  lead),  submitted  to  dry 
distillation,  give  aceton  and  carbonic  acid  salts.  A  mixture  of 
acetate  of  potash  and  arsenious  acid,  heated  little  by  little,  give 
oxide  of  kakodyl  (C^H^  As)0  and  carbonic  acid.  Distilled  with  per- 
oxide of  manganese  and  dilute  9ulphur%e  add^  we  obtain  formic 
Mid ;  in  like  manner  operate  xodie  aeidy  superiodiCf  and  ehlorie 
mrid;  it  reduces  chhriae  of  gold^  but  not  the  oxide  of  mercury. 
OUarine  gae  conducts  the  acetic  acid  under  the  co-operation  of 
light,  first  over  into  bichloracetic  acid  H0(G,G1^G,H)03,  and  at 
last  into  chloracetic  acid  HO(C4Cl3)Op.  Brousht  together  with 
aohjydrous  sulphuric  acid,  sulphacetic  acid  2H0(C4BLS02)03,'^S03, 
It  obtained.  Acetic  acid  produces  with  bases  neutral, 
banc,  and  acid  salts;  the  most,  however,  are  nentralj  ^^^  ^^^ 
Aay  often  crystallize  with  water,  and  most  all  are 
•olable  in  water,  and  many  also  in  alcohol.  The  peroxide  of  silver 
and  mercury  salts  are  not  easily  soluble  in  water,  and  the  salts  of 
oxide  of  wolfram  and  of  molybdannm  are  insoluble.  They  are 
obtained  either  direct  or  through  double  affinity.  In  its  relation 
to  oxide  of  mercury  acetic  acid  differs  from  formic  acid;  further- 
more, formic  acid  gives  with  magnesia  and  oxide  of  lead  salts  inso- 
hible  in  alcohol,  the  acetic  acid,  on  the  contrary,  soluble  salts. 
Acetic  acid  salts  give,  by  heating,  aceton,  formic  do  not.  Concen- 
fraud  tfilphurie  acid '  blackens  the  acetic  acid  salts  by  heating, 
which  is  not  the  case  with  formic  acid. 

Acetate  of  Ammonia:  NH^,0,Ac03.  By  evaporating  neutral 
aoetates  of  ammonia,  dissolved  in  water,  in  a  vacuum  over  sulphuric 
add,  we  obtain  thin  columns;  and  by  evaporating  the  solution  at  a 
higher  temperature  radiated  crystals  of  acid  salts  are  obtained  «i 
NH40,HO,2Ac03;  the  same  melts  at  76""  and  sublimes  at  120^ 
By  shaking  acetate  of  ethyl  with  aqueous  ammonia  acetamid  is 
producedsaNHjAcO^  and  if  acetate  of  ammonia  be  distilled  with 
anhydrous  phosphoric  acid,  the  former  goes  over  into  nitroacetyly 
AeN.  The  potaesa  ealty  KO, AcOj,  forms  a  leafy  deliquescent  mass 
which  easily  melts,  and  during  the  cooling  stiffens  crystalline.  The 
acid  salt,  KO,HO,2Ac03,  is  obtained  if  chlorine  be  brought  into 
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a  solution  of  the  neutral  salt  or  by  supersaturation  of  the  same 
with  acetic  acid  and  slow  evaporation ;  flexible  crystals,  which  at 
200^  separate  into  KO, ACO3,  ^^^  HO,  AcO,.  The  neutral  soda  saU 
NaOyAcOj  easily  crystallizes  with  6  atoms  water ;  the  crystals  dis- 
solve in  4  parts  water,  and  effloresce  in  the  air;  at  815^  the  salt  yet 
suffers  no  decomposition.  The  baryta  saU^  BaO,Ac03+3aq,  crys- 
tallizes in  transparent  prisms;  soluble  in  an  equal  quantity  of 
water.  The  lime  salty  CaO,Ac03,  crystallizes  in  prismatic  needles 
of  a  silky  lustre  which  contain  water  and  effloresce.  The  alumina 
salty  Aifi^SAcO^^  is  procured  by  decomposition  of  sulphate  of 
alumina  by  acetate  of  lead.  Dries  to  a  gum-like,  deliquescent 
mass,  soluble  in  water,  and  by  heating  loses  acetic  acid.  Serves 
as  a  mordant  in  calico-printing.  The  salt  of  the  oxide  of  iron^ 
Fe^OsySAcO,,  appears  as  a  red-brown,  deliquescent,  jelly-like  mass. 
The'  zinc  salt,  ZnO,  AcO,,  crystallizes  in  six-sided  leaflets,  separates 
by  heating  into  ZnO,HO,2Ac03,  which  sublimes  as  woolly  meal. 

Acetic  Acid  and  Oxide  of  Lead.  Sexabasie  SaUj  6PbO, + AcO„  is 
obtained  if  the  neutral  salt  be  a  long  time  digested  with  6  atoms 
oxide  of  lead;  a  white  powder  almost  insoluble  in  water.  Triba»ic 
salty  SPbO-t-AcOj  (vinegar  of  lead),  arises  from  the  digestion  of  a 
solution  of  sugar  of  lead  with  2  atoms  oxide  of  lead  ;  it  remains 
behind  after  evaporation,  an  uncrystalline  mass,  easily  soluble  in 
water.  Sesqui-basic  salty  8PbO,-)-2Ac03,  remains  behind  if  anhy* 
drons  sugar  of  lead  be  heated  to  280^,  accompanied  by  evolution 
of  carbonic  acid  and  aceton  ;  crystallizes  in  leafy  crystals  of  mo- 
ther-of-pearl lustre.  The  neutral  salt  (sugar  of  lead),  PbO,AcO, 
-)-  3 Aq,  is  obtained  by  dissolving  oxide  of  lead  in  dilute  acetic 
acid.  Crystallizes  in  long  four-sided  prisms,  sharpened  by  two 
faces ;  the  crystals  effloresce  in  the  air,  dissolve  in  1}  parts  water 
and  in  8  parts  alcohol ;  they  melt  at  57^  in  their  water  of  crys- 
tallization, and  lose  the  latter  completely  at  100^.  Possesses  a 
permanent  sweet  taste. 

Acetic  Acid  and  Oxide  of  Copper.  Oxide  of  copper  gives 
with  acetic  acid  a  neutral  and  several  basic  combinations.  In 
commerce,  under  the  name  of  verdigris,  rust  of  brass,  green 
gold,  occur  several  basic  salts;  the  same  is  obtained  when  wine- 
lees,  already  become  acid,  are  interstratified  with  thin  copperplateSy 
and  then  moistened  with  a  solution  of  verdigris.  The  verdi- 
gris is  considered  as  a  mixture  of  3CuO+2Ac03  with  3GuO-t- 
ACO3,  according  as  it  separates  into  these  compounds  in  contact 
with  water.  If  the  verdigris  be  dissolved  in  dilute  acetic  acid 
after  evaporation,  bluish  green  crystals  are  obtained,  which  con- 
sist of  CuO,+Ac03+&q*  This  neutral  salt  dissolves  in  5  parts 
boiling  water :  in  the  cold,  we  obtain  crystals  with  6  atoms  aq. 
If  this  neutral  salt  be  brought  together  with  plates  of  copper, 
and  the  whole  exposed  to  the  air  a  few  months,  we  obtain  the  so- 
called  blue  verdigris,  which  consists  of  4GuO-f  AcOj-f  6  aq;  the 
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same  separates  in  contact  with  water  into  SCuO^AcOj,  and  GuO, 
AcO^  If  the  compound  3GqO + 2 AcO,  be  dissolved  in  boiling  water 
a  combination  separates,  which  contains  48  atoms  CuO,  1  a1K>m 
AeOj.  Acetate  of  protoxide  of  mercury  :  HgjO,AcOL  crystallizes 
in  white  flexible  mica-like  scales,  which  dissolve  in  33  parts  cold 
water.  The  silver  salt :  AgO^AcO,  crystallizes  in  leaflets  having 
a  mother-of-pearl  lustre,  and  dissolves  in  100  parts  water. 

Oxysulphide  of  Acetyl:  Ac    )  o  9  is  obtained  by  the  Acetyl,  sulphur 

introduction  of  hydrosulphuric  acid  into  oxychloride 
of  acetyl;  by  distillation  there  go  over,  accompanied  by  evolution 
of  hydrochloric  acid,  two  fluids,  which  after  a  little  time  stiffen  crys- 
talline ;  one  combination  is  oxysulphide  of  acetyl,  the  other  oxy- 
sulphochloride  of  acetyl.  The  first  possesses  a  feeble  chlorsul- 
phur  odor ;  it  melts  at  120^,  insoluble  in  water,  soluble  in  al- 
cohol and  ether;  treated  with  potash,  acetate  of  potash  and 
sulphide  of  potassium  are  producea. 

OhUnide  of  Acetyl:  AcCl,  is  obtained  by  the 
aetion.  of  chlorine    upon  chlorethyL    A  colorless,  ^^^}  ^^ 
easily-flowing  fluid  of  ethereal  odor  and  sweet  taste ; 
boils  at  75^ :  sp.  gr.  1.372.     Decomposes  by  an  alcoholic  potash 
solution  into  acetate  of  potash  and  chloride  of  potassium.     By  the 
operation  of  chlorine  under  the  influence  of  sunlight,  we  obtain 
at  first  a  combination  of  chloride  of  acetyl  with  chloride  of  bi- 
cUoracetyl  (C,Cn„C,H)Cl5+(C,H3)Cl3=C^H,Cl^,  then  chloride  of 
biehloracetyl^  and  at  last  chloride  of  chloracetyl  (04013)013. 

Oxychloride  of  Acetyl:  Ac  <  q*  ,  is  obtained  by  the  introduction 

of  chlorine  into  oxide  of  ethyl,  in  the  beginning  at  0°  and  later  in 
a  higher  temperature.  A  strongly  acid  yellow-smoking  fluid  is 
produced,  if  the  same  be  heated  a  long  time  to  100^,  and  then 
distilled,  oxychloride  of  acetyl  remains  behind,  if  the  boiling  point 
ascends  to  142^.  Transparent,  not  acid  fluid,  of  fennel-like  odor 
and  taste ;  in  contact  with  water,  it  decomposes  into  acetic  and 

hydrochlorie  acid.   By  the  action  of  potassium  we  obtain  Ac  <  Aj, 

non-volatile  ;  sp.  gr.  1.50  ;  by  chlorine  in  the  sunlight  it  goes  over 

into  oxychloride  of  chloracetyl  (C4CI3) 


I  pi. 


OxystUphochloride  of  Acetyl :  Ae  <   S    Its    production,     vide 

above,  oxysulphide  of  acetyl.  It  forms  yellow  disagreeably  smelling 
scales ;  separates,  by  an  alcoholic  solution  of  potassa,  into  chloride 
of  potassium,  sulphide  of  potassium,  and  acetate  of  potassa. 

Carbonate  of  Oxychloride  of  Acetyl :  ^^  \  q\  +  OOj,  is  pro- 
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duced  by  the  action  of  chlorine  in  daylight  upon  carbonate  of 
ethyl ;  colorless,  heavy  fluid ;  of  sweet,  peculiar  smell. 

Formate  of  Oxy chloride  of  Acetyl:  Ae  <  ^n  +FoOp  is  obtained 

by  conducting  chlorine  into  formate  of  ethyL  A  transparent,  feebly 
acid,  aromatic-smellioff  and  bitter-tasting  fluid,  soluble  in  water 
and  in  alcohol,  of  1.261  sp.  gr.  Giyes  with  potassa,  chloride  of 
potassium,  acetate  and  formate  of  potassium. 

Acetate  of  Oasy chloride  of  Formyl :  Fo  <  g,  +AcOy  This  com- 
bination metameric  with  the  foregoing  one  is  obtained  by  the  ac- 
tion of  chlorine  upon  acetate  of  me^yl.  Colorless,  transparent 
fluid,  of  irritating  vinegar  odor,  and  sweetish  garlic-like,  later  burn- 
ing taste,  boils  at  145^ ;  sp.  gr.  1.25 ;  in  contact  with  water,  decom- 
poses into  formic,  acetic,  and  hydrochloric  acid. 

Acetate  of  Oxy chloride  of  Acetyl:  Ac  <  ^^  +  AcO^,  is,  like  the 

foregoing  compound,  obtained  by  the  influence  of  chlorine  upon 
acetate  of  ethyl;  neutral  fluid;  boils  at  110^;  sp.  gr.  1.801; 
smells  like  acetic  acid,  is  by  the  further  action  of  chlorine,  under 
the  co-operation  of   sunlight,    converted    at  last  into  ^401,) 

Acetate  of  Oxychhride  of  Chhrformyl:  (C,C1)<  oi +AcO,.. 

Chlorine  is  conducted  through  acetate  of  methyl  until  no  more 
hydrochloric  acid  is  evolved. 

Water-clear  liquid,  heavier  than  water,  boils  at  148^,  smells  like 
peppermint,  soluble  in  alcohol  and  in  ether. 

Nitro'Ocetyl  (Cyanmethyl,  Acetonitryl) :  AcN. 
ttog?n  "^^  '^"  Acetate  of  ammonia  is  distilled  with  anhydrous  phoa- 

phoric  acid,  or  cyanide  of  potassium  is  distilled  with 
sulphate  of  methyl:  C^Hj-l-NC,— C^Hj-fN.  Water-clear,  not 
poisonous,  agreeably-tasting  fluid;  boils  at  77^,  gives  by  treat- 
ment with  aqueous  potassa,  ammonia  and  acetate  of  potassa,  and 
with  potassium,  cyanide  of  potassium  and  methyl. 

Acetyl-Platinchloridej  Plantinchloride  {CKlorpUh 
dSoride^'o^f  tin^acetyUhhnir)  rAc,^PtCirPtCl.  A  mixture  of 
pia^um.^         1  part  chloride  or  platinum  with   6  parts  alcohol 

is  distilled  to  Jth.  To  the  brown  residual  clear  fluid 
is  added  ^^ths  platinchloride  of  ammonium;  by  evaporation 
crystals  aro  obtained,  whjch  consist  of  chloride  of  ammonium 
and  platinchloride — acetyl-platinchloride,  which  by  recrystalli- 
zation  are  purified.  A  very  concentrated  solution  of  this  salt 
is  mixed  with  a  solution  of  chlorplatinum  so  long  as  a  precipitate 
is  produced.  After  this  it  is  filtered,  and  the  filtrate  evaporated  in 
a  vacuum.  Pale  citron-yellow  powder,  which  is  soon  black,  and 
is  soluble  in  alcohol  and  in  ether.    Heated  over  a  free  flre,  it 
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barns  accompanied  by  separation  of  {datinitm.  Hie  vatery  solu- 
tion soon  decomposes,  accompanied  bj  eToInlioii  of  gas  and  depo> 
sition  of  platinnm ;  addition  of  hydrodihme  acid  fwerents  the  de- 
composition;  if  into  the  solution  nitrate  of  sflTcr  be  dropped, 
chloride  of  silver  is  precipitated,  and  from  the  fluid  separated 
firom  the  precipitate  platinum  black  soon  falls ;  if  the  {dadnam 
black  be  removed  by  filtration,  silver  salts  again  prodnce  a  pre- 
cipitation of  chloride  of  ulver.  Platinchloride  of -chlorplaUA- 
acetyl  combines  with  chloride  of  potassium,  of  sodiam,  and  of 
ammoniam,  forming  nitrons  compoonds,  which  crystalliie  in 
beantifnl  yellow  crystals ;  with  ammonia  it  goes  also  into  a  eomU- 
nation  which  appears  as  yellow  powder, 

b.  Derived  radieaU. 
ft.  Bichloracetyl^CsCl^C^^C^Cl^. 
Biehhraeetie  Aeid:   H0(C,C1,C.H)03,  is  known 
only  in  combination  with   hydrate  of  acetic  aeid«  ^^^^!!^^^ 
This  combination  2HO(C^CVH)Op^AcO,  is  obtained  •"P*"^ 
by  the  first  action  of  chlorine  upon  hydrate  of  acetic  add  in  the 
shade.    Colorless  floid,  of  the  odor  of  hydrate  of  acetic  aeid.   By 
further  operation  of  chlorine  in  sunlight,  is  converted  into  chlor- 
acetic  acid. 

Biehlaracetate  qf  Oxyehhride  cfFormyl:  Fo  j  ^  +(C^C1^ 

Oj,  arises  by  the  decomposition  of  acetate  of  ozychloiide  of  formyl 
by  means  of  chlorine.     Little  known. 

BieUor acetate  qf  Oxy chloride  of  Chbrformyl:  (C,C1)  {  ^  + 

(C4C1,H)0,,  is  obtained  by  the  action  of  chlorine  upon  the 
former  combinatiim. 

Formate  qf  OzycUmde  cf  Bichlaracetyl:  (C^Cl^)  |  ^    +  Fo 

Qy,  arises  by  the  action  of  chlorine  upon  formate  of  ethyl. 

AcetaU  of  Oxyehhride  of  BieUor  acetyl:  (C^Cl^  {  CL  "*"  ^^^»  ^^ 

produced  by  the  action  of  chlorine  upon  acetate  of  ozychloride  of 
aeetyl,  under  the  co-operation  of  sunlight.  Oily  fluid,  of  1.485 
.  gr.  By  the  first  action  of  chlorine,  1  atom  of  acetate  of  oxy- 
'oride  of  acetyl  remains  undecomposed,  whereby  a  combination 
is  obtained,  which  consists  of  C^H^Gl^O^ ;  the  same  is  colorless, 
oi^,  smells  agreeably,  like  peppermint ;  boils  at  164^,  sp.  gr. 
1.867. 

fi.  Chloracetyl— CjCl^C.Cl— C^Cly  Chiorw^etyi. 

Oxide  of  Chhracetyl:  (C^C1,)0,  if  a  mixture  of  50  parts  sul- 
phide of  potassium  (KS),  16  parts  ozychloride  of 

(  Q  Campoandf  of 

chloracetyl  (C^Cl.)  \  p|  and  200  parts  alcohol  be  the  same  - 

,        i  ^'i  oxys«L 

distilled,  there  is  obtained,  accompanied  by  separa- 
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tion  of  sulphur  and  chloride  of  potassiam,  an  oily,  garlic-Iike  smeU 
ling  fluid,  which  after  purification  with  potassium  and  nitric  acid, 
exhibits  a  colorless,  sweet-tasting  liquid,  smelling  like  Spirea  Ulma- 
ria,  of  sp.  gr.  1.654 ;  point  of  ebullition  210^.  Insoluble  in  water, 
easily  soluble  in  alcohol  and  ether.  Combines  with  chlorine  in 
sunlight,  producing  oxychloride  of  chloracetyl ;  if  water  be  present 
at  the  same  time,  we  obtain  chloracetic  acid.  Bromine  gives  with 
the  same  oxybromide  of  chloracetyl. 

Oxyhydrate  of  Chloracetyl  (Chloral) :  H0,(C4Cl3)0,  is  produced 
by  the  action  of  chlorine  upon  absolute  alcohol  and  aldehyd,  as 
well  as  by  the  decomposition  of  starch  or  sugar  by  chlorine.  Chlo- 
rine is  conducted  into  alcohoL  until,  by  elevation  of  temperature,  no 
further  escape  of  hydrochloric  acid  is  observed.  At  last  a  syrup- 
thick  fluid  remains,  which  is  mixed  with  three  times  its  weight  of  sul- 
phuric acid,  the  mixture  distilled,  and  the  distillate  subjected  to  a 
new  distillation  for  the  removal  of  the  hydrochloric  acid.  When  the 
boiling  point  rises  from  90  to  94^,  the  distillation  is  interrupted, 
and  the  residue,  freed  from  hydrochloric  acid,  repeatedly  distilled 
with  sulphuric  acid ;  the  cliloral  thucr  purified,  is  afterwards  rec- 
tified over  some  quicklime.  Colorless,  oily  fluid,  of  a  peculiar 
penetrating  odor,  exciting  copious  effusion  of  tears ;  almost  taste- 
less: easily  soluble  in  water,  alcohol,  and  ether;  has  not  an  acid 
reaction;  sp.  gr.  1.502;  point  of  ebullition  92^.  If  chloral  be 
shaken  with  a  little  water,  there  is  produced,  accompanied  with 
evolution  of  heat,  a  white  crystalline  mass — ^hydrate  of  chloral. 

If  the  same  be  heated  with  sulphuric  acid,  there  is  obtained,  ac- 
companied by  evolution  of  hydrochloric  and  carbonic  acid,  nearly 
water-free  chloral,  the  chloralid  CjoHjCl^Oa,  which  crystallizes  in 
water-clear  prisms,  of  a  glass  lustre,  and  grouped  in  the  form  of  a 
star ;  the  same  fuses  at  120^,  is  tasteless,  but  in  the  alcohol  solu- 
tion, tastes  sharp  and  caustic,  and  by  warming  possesses  an  odor  re- 
sembling chloral ;  by  being  dissolved  in  potassa,  the  chloral  decom- 
poses into  formic  acid  and  chloride  of  formyl :  fuming  nitric  acid 
oxidizes  the  same,  producing  chloracetylic  acid.  By  long  standing 
in  a  closed  bottle,  chloral  changes  like  aldehyd,  into  a  white  amor- 
phous, porcelain-like  mass,  insoluble  in  water,  is  named  insoluih 
chloraly  and  is  metameric  with  chloral ;  if  the  same  be  cautiously 
heated  to  200^,  it  is  converted  into  fluid  chloral. 

Chloracetic  Acid  is  obtained  by  the  complete  decomposition  of 
hydrate  of  acetic  acid  by  chlorine  under  the  influence  of  sunlight. 
Not  more  than  nine  decigrammes  of  acid  are  permitted  to  be  ap- 
plied to  one  quart  of  chlorine  gas.  The  chloracetic  acid  deposits 
itself  crystalline  on  the  sides  of  the  glass ;  at  the  same  time  is  pro- 
duced oxalic  acid.  It  is  also  obtained  by  oxidation  of  chloral,  and 
by  the  action  of  sunlight  upon  a  mixture  of  terchloride  of  chlora- 
cetyl (C^Cl3)Cl3  with  water.  Crystallizes  in  beautiful  rhombohe- 
drals ;  colorless,  of  feeble  odor,  and  bitter  biting  taste,  deliquesces 
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in  the  air,  colors  the  tongue  'white,  and,  brought  upon  the  skin,  pro- 
daces  blisters ;  the  vapor  is  irritating  and  suffocating;  fuses  at 
48^  ;  boils  at  195°  ;  sp.  gr.  1.617.  If  the  watery  solution  of  the 
acid  be  brought  together  with  potassa  amalgam,  potassa  and  ace- 
tate of  potassa  are  obtained  without  evolution  of  gas.  Heated 
with  an  excess  of  potassa  or  ammonia,  it  decomposes  into  carbonic 
acid  and  chloride  of  formyl.  Chloracetic  acid  is  very  strong,  and 
with  bases  produces  crystalline  salts.  The  silver  Malt  AgO(G4Gl,) 
O3  appears  in  gray  leaflets ;  if  the  ammonia  salt  be  distilled  with 
anhydrous  phosphoric  acid,  we  obtain  nitrochloracetyl  (G^Cl^N. 

Chloride  of  Chloracetyl:  (C^CyCl.     In  the  heat  trichloride  of 
chloracetyl  falls  into  chloride  of  chloracetyl;  it  is  ^. 
also  produced  if  an  alcoholic  solution  of  trichloride  of  chloiS!e!  ^  ^ 
chloracetyl  be  distilled  with  KS,HS,  and  the  produc- 
tion is  accompanied  by  separation  of  chloride  of  potassium.   Fluid 
water-clear,  insoluble  in  water,  soluble  in  alcohol,  and  in  ether; 
boils  at  122^;  sp.  gr.  1.699;  combines  directly  with  chlorine  and 

bromine,  forming  (C^CyCl,  and  (C^Cy  |  ^j. . 

Terchloride  of  Cfhlor acetyl  {SesqnichloTiie  of  Carbon):  (04013)013. 
This  combination  arises  by  the  action  of  chlorine  upon  chlorethyl, 
upon  chloride  of  acetyl,  upon  chlorelayl,  etc.,  under  the  co-opera- 
tion of  sunlight. 

It  is  most  easily  obtained  if  some  chlorethyl  be  brought  into  a 
bottle  filled  with  dry  chlorine  gas,  and  the  whole  left  standing  a 
long  time,  first  in  the  shade  and  then  in  the  sun.  Water-clear,  di- 
rect, rhombic  prisms ;  sp.gr.  2.00 ;  fuses  at  160%  and  boils  at  182^ ; 
possesses  the  hardness  of  sugar,  is  easily  pulverized,  possesses  a 
strong  camphor-like  smell,  is  scarcely  soluble  in  water,  easily  sol- 
uble in  alcohol  and  ether.  With  amalgam  of  potassium  and  water 
ffives  chloride  of  potassium  and  acetate  of  potassa.  Heated  with 
iodine,  phosphorus,  or  sulphur,  loses  2  atoms  chlorine,  and  produces 
protochloride  of  chloracetyl. 

Ozyehhride  of  Chloracetyl  (Chloraldehyd) :  (C^Ol,)  |  ^J,  is  ob- 

tained  simultaneously  with  trichloride  of  chloracetyl,  if  oxy- 
chloride  of  chloracetyl  be  exposed  to  a  temperature  of  800^;  2(0^ 

aj  I  ^j  -  (C4CI,)  I  ^J  +(0^013)013.   Odorless  fluid,  which  fumes 

eopiously  in  the  air,  and,  in  a  moist  condition,  strongly  reddens 
litmus.  •  Placed  upon  the  tongue,  produces  the  feeling  of  dry- 
ness, then  strong  burning,  and  leaves  a  white  spot;  boils  at  118^; 
'sp.  gr.  1.603.     The  same  combination  is  also  obtained  if  chlor* 

formate  of  oxychloride  of  chloracetyl,  (O^Olj)/  ^j  +(C,CI;0,   be 

conducted  through  a  glowing  tube.      In  contact  wif* 
decomposes  into  chloracetic  and  bydrochloric  acid. 
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gether  with  ammonia  we  obtain  chloride  of  ammoniam,  and  ehhh 
racetomtd«NH,(C^Cl3)0, ;  with  phosphide  of  hydrogen,  arises  the 
corresponding  phosphorous  combination:  PH2,( 04013)0,1,  in  form  of 
white,  loose  crystal  scales,  of  garlic  odor  and  bitterish  taste. 

Oxt/lichloride  of  Chhraeetfft :  (C4CI3)  \  qi  ,   is  obtained  by  the 

action  of  chlorine  upon  ozychloride  of  acetyl,  nnder  the  co-opera- 
tion of  sunlight,  as  well  as  by  the  direct  union  of  oxide  of  chlora- 
cetyl  with  chlorine.  Solid;  fuses  at  69^ ;  boils  at  180^ ;  crystalline, 
decomposes  at  high  temperature,  producing  the  former  combina- 
tion and  terchloride  of  chloracetyl,  and,  in  contact  with  sulphide  of 
potassium  and  alcohol,  gives  oxide  of  chloracetyl. 

Sulphoehloride  of  Chloracetyl:  (C^Ol,)  <  nj  >  arises  by  the  ope- 
ration of  chlorine  upon  sulpho-chloride  of  acetyl. 

Oxt/bromide  of  Chloracetyl:  (C^Olj)^  -g  .  Oxide  of  chlorace- 
tyl is  exposed  a  few  days  with  bromine  to  the  sunlight.  OolorlesSi 
inodorous  crystals,  which  fuse  at  96^,  and,  at  180^,  decompose  into 
oxide  of  chloracetyl  and  bromine. 

f  01 

Chlorbromide  of  Chloracetyl :  (O4CI3)  <  -n  .      Protochloride    of 

chloracetyl  combines  directly  with  bromine;  crystalline  com- 
pound of  2.8  sp.  gr.;  at  200^  decomposes  into  protochloride  of 
chloracetyl  and  bromine ;  likewise,  by  treatment  with  sulphide  of 
potassium,  accompanied  by  separation  of  sulphur,  and  production 
of  bromide  of  potassium. 

Carbonate  qf  Oxylichhride  of  Chloracetyl:  (C^Ol,)^  ni  +C0,. 

Oarbonate  of  oxychloride  of  acetyl  with  chlorine,  left  in  con- 
tact under  the  co-operation  of  sunlight,  is  soon  conyerted  into  car- 
bonate of  oxychloride  of  chloracetyl.  Snow  white,  small  needles; 
fuses  at  85^,  and  stiffens  at  68^,  to  a  crystalline  mass.  Decom- 
poses, by  heating,  partially  into  carbonic  acid,  oxychloride  of  chlo- 
racetyl, and  terchloride  of  chloracetyl. 

Brought  together  with  ammonia  sas,  we  obtain,  accompanied  br, 
evolution  of  heat,  a  soft  mass,  which  by  heating  throws  out  a  thielt 
cloud,  whilst  a  brown  substance  remains  behind,  which  consists  of 
chloride  of  ammonium)  and  some  other  sal  ts  hefhA^chlorearlaihamid. 
The  last  can  be  extracted  by  ether.  Ghlorcarbssthamid  produces 
white,  fatty,  inflammable,  crystal  scales,  which  fuse  at  136%  and 
quickly  heated  volatilize  without  decomposition ;  it  consists  of  2(N 

H„200)+NH^2(C,Ol3)  |  gf 

If  this  compound  be  digested  a  few  days  with  aqueous  ammonia, 
we  obtain,  after  evaporation  of  the  solution,  a  salt  of  white,  fatty, 
inflammable  scales,  "which  fuse  at  87^,  and  are  easily  soluble  in 
water,  in  alcohol,  and  in  ether. 
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This  salt  is  chlorcarbfothaminate  of  ammonia,  and  consists  of 
2NH+01CioH,NCl,0,. 

Formate  of  Oxybichloride  of  Ohhraeetyl:  (C^CJl,)  )  ni   i  p  q 

Formate  of  ozybichloride  of  acetyl  by  further  action  of  chlorine, 
changes  atfirst  into  formate  of  chlorace^Iozy-bichloridand  then  into 

ChhrformaU  of  Oxyhichhride  of  Chhraeetyl  (C4CI,  j  ^j  +(0, 

'  '*  Water-clear  fluid,  of  suffocating  odor,  and  a  stringent,  insup- 
portable acid  taste.    8p.  gr.  1.70  5;  point  of  ebullition  800^.    Oon- 

ducted  through  a  glowing  tube,  decomposes  into  (C^CIj)  <  ni    ^^^ 

2(c.ci){^; 

With  ammonia  ns  it  gives  chloracetamid ;  and,  treated  with 
hydrous  potassa,  cnloracetate  of  potassa,  chloride  of  potassium, 
and  carbonate  of  potassa. 

Brought  together  with  wood-spirit  or  alcohol,  we  obtain  chlo- 
racetio  acid  and  chlorformate  of  methyl  or  ethyl,  accompanied  by 
simultaneous  production  of  hydrochloric  acid. 

Acetate  of  OxybicKloride  of  Ohhracetyl:  (C4CI3)  <  nj  +  AcOj, 

is  obtained  by  the  action  of  chlorine  in  absence  of  sunlight  upon 
acetate  of  terchloride  of  acetyl.  Gives  with  potassa  -acetate  and 
eUoracetate  of  potassa,  besides  chloride  of  potassium. 

BieklaracetaU  of  OxyUehhride  of  OUaraeetyl  (C^CIJ  {  CI  "^ 

(C  01  C^^O  '^^  former  compound,  by  the  further  action  of 
V  s  s>  s^;  ^'chlorine,  changes  first  into  this  compound,  and,  under 
the  effect  of  sunlight,  into 

(Mn'aeetaUofOxybieKbrideofOhlaracetylf(GS^^^        +(0^013)03. 

Colorless  oil,  of  strong,  penetrating,  chloral  odor  and  burning  taste. 
Gives  with  nitrate  of  silver  a  white  precipitate  of  chloride  of  silver. 
Sp.  gr.  1.79;  boils  at  245"" ;  will,  in  sunlight,  change  into  (C4Cl3)Cl3. 
At  a  high  temperature  decomposes  into  oxide  of  chloracetyl,  and 
in  contact  with  water  separates  at  once  into  chloracetic  and  hydro- 
chloric acid.  Brought  into  contact  with  alcohol,  chloracetate  of 
oxide  of  ethyl  is  obtained. 

NitroeUoraeetyl :  (C^C^N.  Is  obtained  by  distillation  of  chlo- 
racetate of  ammonia  with  water-free  phosphoric  acid.  Fluid ;  sp« 
gr.  1.444;  boiling  point  81^ ;  treated  wi^  potassa,  gives  ammonia 
and  chloracetate  of  potassa. 

7.  Bromacetyl— C,Brs,C,Br— C.Br.,  and 
Iodacetyl-.C,I,C,I-CA  (?). 

(hyhyiraU  ef  Bmnacetyl  ^romal) :  HOCO^BrJOt 
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water-free  alcohol  (or  ether)  are  gradually  added  4  parts  bromine, 
and  after  11  or  12  days  the  mixture  distilled  away  to  fths,  there 
escapes  hydrobromic  acid,  bromethyl,  and  the  so-called  heavy  bro- 
mide ether.  The  residue  is  dissolved  in  water,  and  the  solution  left 
to  spontaneous  evaporation.  We  obtain  remarkably  large  crystals 
of  hydrate  of  bromal,  which,  by  distillation  with  hydrate  of  sul- 
phuric acid,  leave  pure  bromal.  Oily  fluid,  completely  transparent, 
strongly  refracts  light,  of  a  tear-exciting  odor,  and  sharp  burning 
taste.  Soluble  in  water,  alcohol,  and  ether;  from  the  watery 
solution  hydrate  of  bromal  crvstallizes.  By  treatment  with  an 
aqueous  solution  of  potassa  it  is  decomposes,  by  complete  trans- 
formation, into  formic  acid  and  bromide  of  formvl. 

Oxy hydrate  of  lodacetyl  (lodal):  H0(CJ350(?),  will  be  ob- 
tained by  the  action  of  iodine  upon  a  mixture  of  equal  parts  of 
alcohol  and  nitric  acid.  An  oil  is  deposited  which  is  considered 
iodal. 

Sulphacetyl :  O^H„SO,. 

Sulphacetyl  Sulphuric  Acid  {8xi\fhB,cetic  Acid):  2H0(C4H^S0J 
Ojf^SOj.  This  paired  double  acid  is  obtained  by  introduction  of 
vapor  of  anhydrous  sulphuric  acid  into  the  hydrate  of  aoetio  acid. 
After  reaction  ceases,  the  mass,  diluted  with  water,  is  saturated 
with  carbonate  of  lead  ;  from  the  solution  the  oxide  of  lead  is  pre- 
cipitated by  hydro-sulphuric  acid,  and  by  evaporation  in  a  vacuum 
the  anhydrous  acid  is  procured.  Crystallizes  by  low  temperature 
in  white,  transparent  prisms,  which  contain  3  atoms  water  of 
crystallization;  it  possesses  a  strong  acid  taste,  similar  to  tartaric 
acid ;  deliquescent;  fuses  at  62^,  and  completely  decomposes  at  a 
high  temperature. 

The  acid  saturates  2  atoms  base ;  its  salts  are  mostly  soluble  in 
water,  and  completely  decompose  at  high  temperatures.  The  po* 
tasaa  salt  forms  small  crystals;  the  silver  saU  small  transparent 
prisms. 

PAIBED  COMBIKATIONS  OF  ACETTL. 

Aeryl :  Acr-  C„^C^Hj-  C^H^'^C,H -  C^U^ 

Production. — Acryl  is  produced  by  dry  distillation  of  glycerin 
as  well  as  by  the  distillation  of  all  fats  which  contain  oxide  of 
glycyl  as  base. 

Oxyhydrate  of  Acryl  (Acrolein),  HO,AcrO,  is  obtained  when  a 
mixture  of  glycerin  with  acid  sulphate  of  potassa  is  exposed  to  a 
high  temperature.  The  distillation  is  conducted  in  a  flask,  which  is 
connected  with  a  receiver  by  means  of  a  good  cooling  apparatus ; 
from  the  receiver  goes  a  gas-conducting  tube,  through  which  the 
evolved  vapor  escapes  into  the  atmosphere.  The  distillate  consists 
of  an  aqueous  acid  fluid  which  contains  sulphurous  acid,  acric  acid, 
and  acrolein.    The  whole  fluid  is  digested  with  oxide  of  lead  till 
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the  acid  reaction  Yanishes,  and  then  rectified  upon  the  water  bath. 
The  acrolein  distils  over  even  below  100^,  and  may  be  freed  from 
water  by  completely  neutral  chloride  of  calcium.  A  water-clear, 
eolorless  fluid,  strongly  refracting  light,  and  attacking  the  eyes  and 
nosd  frightfully;  taste  biting,  burning ;  boils  at  52^;  is  lighter  than 
water ;  dissolves  in  40  parts  water,  easily  soluble  in  alcohol  and 
ether.  In  the  air  acrolein  oxidizes  very  quickly,  and  produces 
disacryl,  acric,  acetic,  and  formic  acid.  The  production  of  dis- 
acryl  follows  also  exclusion  of  air.  Chlorine  and  bromine  form 
oily,  heavy,  etheric  products.  Acrolein  decomposes  by  the  opera- 
tion of  alkaline  bodies,  in  the  same  manner  as  aldehyd,  accompa- 
nied by  the  production  of  different  resinous  bodies. 

Acrolein-ammania :  NH^fO+AcrO,  is  obtained  if  the  etheric 
solution  of  acrolein  be  shaken  with  aqueous  ammonia;  falls  as  a 
white,  crystalline,  inodorous,  indifferent  body. 

Hydrate  of  Aerylie  Aeid:  HO,  AcrO,.  If  the  aqueous  solution 
of  acrolein  be  mixed  with  nitrate  of  silver,  a  white  precipitate  is  pro- 
duced, which  apparently  consists  of  AgO,  AcrO^  Acrylate  of  silver 
is  most  conveniently  produced,  as  we  procure  it  by  distillation  of  fat, 
when  we  bring  in  contact  with  nitrate  of  silver  what  goes  over  by 
reetification  between  40^  to  60^,  and  purify  the  salt  by  recrystal- 
liiation.  We  slowly  decompos  ethe  silver  salt  by  hydrosulphuric 
add,  and  distil  the  acric  acid  by  a  gentle  heat.  Water-clear  fluid, 
ameUing  agreeably,  like  acetic  acid,  tastes  purely  acid,  and  dis- 
solves in  water  in  all  proportions.  If  it  be  treated  a  long  time 
with  alkaline  bases  we  obtain  acetic  acid  salts  2  (CoH^03}-f-3HO= 
8  (O4H3)  O3.  Nitric  acid  converts  it  into  formic  acid  and  acetic 
add,  CjI^03+HO+0,-(C,H)03+rC,H3)03.  The  soda  salts 
emtallize  in  transparent  prisms  of  the  size  of  lentils;  the  crys- 
tau  contain  8  atoms  aq.,  effloresce  in  the  air,  and  possess  a  salty, 
bitter  taste.  The  baryta  salt  dries  to  a  gum-like  mass.  The  silver 
salt  crystallizes  like  the  acetate  of  silver,  and  is  with  difficulty 
soluble  in  cold  water. 

Disacryl:  Ci^H^O^,  exhibits  a  fine,  loose,  white,  uncrystalline 
powder,  inodorous  and  tasteless,  insoluble  in  water,  alcohol,  and 
ether,  and  becomes  strongly  electric  by  rubbing. 

Laetyl:  La-C,H.,O„'^C.H-C,H«0L^C^H3=-CejH3O^   Lactyi. 
Lactic  Acid:  LaO^-CAorCCX)^^ 

Production. — When  we  let  nitric  acid  act  upon  alanin  NC^jH^O^, 
we  obtain  lactic  acid,  nitrogen  being  evolved  and  water  produced 
NC.H,0,.f-NO,-C,H30,.f.2N+2HO. 

Lactic  acid  is  found  in  all  animal  fluids,  and  is  produced  by  the 
so-called  lactic  acid  fermentation;  it  is  thence  found  in  the  acid 
liquor  of  sourkrout,  sour  cucumber  juice,  in  meal  paste  become 
add,  in  sour  milk,  in  sour  rice-water,  sour  tan  liquor,  etc.  etc. 

If  the  hydrate  of  lactic  acid  be  heated  to  180^,  the  anhydrous 
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acid  distils  over.  This  is  solid,  fusible,  strongly  bitter,  almost  in* 
soluble  in  water,  but  soluble  in  alcohol  and  ether,  and  in  contact 
with  water  is  converted  into  hydrate.  The  anhydrous  lactic  acid 
gives  with  ammonia  ga%  a  combination  in  which  the  ammonia 
cannot  be  detected  by  the  ordiniur^  reagents. 

Hydrate  of  Lactie  Acid:  HO,LaOp  is  best  obtained  by 
fermentation  of  milk  sugar.  In  an  earthen  vessel  holding  8 
quarts  we  put  250  grammes  milk  sugar,  200  grammes  chalk,  1 
quart  skimmed  milk,  and  2  quarts  water.  The  mixture  is  ex- 
posed to  a  temperature  of  25  to  80^,  and  often  stirred;  after  ten 
or  twelve  days  the  fermentation  is  terminated.  The  mase  is  after- 
wards boiled  in  a  kettle  a  quarter  of  an  hour :  firom  the  hot  filtered 
liquid  the  lactate  of  lime  separates  itself  after  the  cooling,  and  is 

f purified  by  recrystallization.  By  decomposition  of  the  lactate  of 
ime  by  sulphuric  or  oxalic  acid,  the  pure  lactic  acid  is  obtained. 
It  appears  in  its  pure  condition  as  a  colorless,  syrup-thick  fluid,  of 
1.215  sp.  gr.,  inodorous,  of  strong  acid  taste ;  mixes  in  all  propor- 
tions with  water  and  alcohol;  also  slightly  soluble  in  ether.  Two 
drops  of  lactic  acid  bring  100  grammes  milk  to  coagulation;  it 
coagulates  white  of  egg,  and  dissolves  phosphate  of  lime  in  con* 
siderable  quantities.  £y  dry  distillation  lactic  acid  decompoaas 
into  carbonic  oxide,  carbonic  acid,  lactid  C^Kfi^  citraconic  add 
and  aldehyd. 

Lactic  Acid  SaJU. — Lactic  acid  expels  acetic  acid  from  ita 
compounds.  Most  of  the  lactic  acid  salts  are  soluble  in  water, 
and  many  possess  the  capability  of  crystallization.  If  the  dry 
lactate  of  copper  be  heated  to  200^  or  210^,  it  decomposes  into 
metallic  copper,  aldehyd,  and  carbonic  acid.  If  we  distil  kutaie 
of  protoxid  of  iron  with  peroxide  of  manganese  and  sulphuric 
acid,  we  obtain  aldehyd;  and  if  chloride  of  sodium  be  present,  at 
the  same  time,  chloral;  The  alkali  ealti  do  not  crystallize.  The 
zinc  eaUj  ZnO,LaO,+8aq,  is  with  difficulty  soluble  in  water, 
and  crystallizes  in  fine  prisms,  uniting  so  as  to  fbrm  crusts.  The 
protoxide  of  iron  «att,TeO,LaOf+8aq,  produces  white  needles, 
soluble  with  difficulty  in  water,  and  changeless  in  the  atmosphere* 
The  copper  salt  crystallizes  in  beautifbl  blue  prisms. 

Lactid :  C^H^O^ss  f  C4H3)0,"'(C,H)03.  Inodorous  crystals,  tast- 
ing slightly  acid,  which  at  107  "^  fuse,  and  at  260"^  boil.  The 
watery  solution  is  converted  by  degrees  into  lactic  add.  If  aque- 
ous ammonia  be  allowed  to  act  upon  lactid,  we  obtain  lactamid 
NHjfC^H^O^,  in  which  by  the  ordinary  reagents  ammonia  cannot 
be  detected;  at  100^  aqueous  potassa  is,  under  pressure,  converted 
into  lactate  of  potassa,  whereby  lactamid  differs  from  iJanin. 

Chlareuceyl:  C.H^'^C^Clj-C^H.Cla. 

Ohbreuecinie  Acid:  {<jfl^^Cfil^)0^.  By  action  of  chlorine 
upon  mccinate  of  ethyl,  a  combination  10  obtained,  which  consists 
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of  C^HCljjOg  (s.  succinic  ftcidV  If  the  combination  be  heated 
to  290^,  carbonic  acid  is  eyolvea,  whilst  a  smoking  oily  fluid  distils 
over ;  if  water  be  poured  over  the  same,  hydrochloric,  chloracetic, 
and  chlorsuccinic  acid  are  obtained.  The  last  appears  as  a  color- 
less crystalline  mass,  which  fuses  at  60^,  is  sublimable,  tastes 
strongly  acid,  anfl  leaves  upon  the  tongue  a  white  spot.  The  am- 
monia salt  forms  long  asbestiform  crystals ;  the  silver  salt  exhi- 
bits fine  shining  needles. 

Acetonyl:  Ao—CjHjj'^C^Hj—C^H^-cMej^Ac. 
MethylaeeiyL 

Oxide  of  Acetonyl  (Aceton):  AoO,«MeAcOj=4  volumes  gas. 

Production. — The  oxide  of  Acetonyl  is  produced  by  the  dry 
distillation  of  acetic  acid;  2  atoms  decompose  in  the  following  man- 
ner: from  1  atom  acetic  acid  (C2BLC,H)03  escape  Gfiy^  whilst 
C^H,  with  H  produce  methyl ;  simultaneously  Cfi^  take  1  atom 
O  from  the  second  atom  acetic  acid,  thus  producing  2  atoms  car- 
bonic acid,  whereby  arises  (02H2,C3H)02,  which  with  methyl  ex- 
hibits oxide  of  acetonyl. 

Dry  acetate  of  lime  is  submitted  to  dry  distillation  in  a  retort, 
which  is  connected  with  several  bottles  kept  cold.  The  distillate 
obtained,which  consists  of  water,  some  acetic  acid,  aceton,  and  other 
empyreumatio  products,  is  repeatedly  distilled  over  a  water-bath, 
then  rectified  over  quicklime,  and  at  last  over  chloride  of  calcium ;  or, 
we  heat  a  quantity  of  pure  unslaked  lime  with  2  parts  dry  acetate  of 
lead,  and  purify  the  distillate  in  the  same  manner.  In  its  pure  condi- 
ttoni  aceton  exhibits  an  ethereal,  entirely  colorless  fluid,  of  an  agree- 
able, penetrating,  volatile  odor,  and  peculiar,  burning,  camphor-like 
tmate ;  mixes  with  water,  alcohol,  and  ether  in  ev^ry  proportion ;  chlo- 
ride of  calcium  and  potassa  separate  it  from  the  watery  solution ;  it 
bums  with  strong  luminous  flame;  point  of  ebullition  55^.6;  sp.  gr. 
0.7921.  If  aceton  be  conducted  oyer  glowing  hydrate  ofpotasm^  it 
decomposes  intohvdro-methyl,  carbonic  acid,  and  hydrogen,  C^H^O^ 
-f4HO-C,H„H+2C03+6H.  If  we  treat  it  with  acid  chro- 
nuUe  ofpotassa,  it  divides  completely  into  acetic  and  carbonic  acid. 
Concentrated  nitric  acid  decomposes  aceton  with  violence,  and  pro- 
duces the  so-named  mesitylid-aldehyd  (C3,^G4H3)0 -I- HO.  By  the 
operation  of  chlorine^  we  at  last  obtain  mesityl-chloral,  C^jILCLO, 

f  CI  (?) 
«(C,H)Cl-f-(C4H3)  <  Q  ^'^'    If  we  mix  equal  parts  of  aceton  and 

hydrate  of  sulphuric  acidy  accompanied  by  constant  diminution 
of  the  evolved  heat,  we  obtain  a  dark  brown  mass,  and  if  the  same 
be  mixed  with  double  volume  of  water,  there  separates  upon  the 
surface  oxide  of  mesityl  =C^H,0-(C,H^^C,H3)0-(C,II^'^C,H3) 
0.  When  we  distil  2  volumes  aceton  with  1  volume  hydrate  of  sul- 
phuric acid  by  gentle  heat,  we  obtain  mesitylenC^H,,,  which  behaves 
10 
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to  the  aceton  radioal  as  metaldehyd  to  aldehyd.  Potash  lye  acts 
upon  aceton  neither  in  the  cold  nor  heat.  The  aceton  swims  upon 
the  lye  without  mixing  with  it;  but  when  left  several  days 
thoroughly  mixed  with  hydrate  of  potassa,  complete  decomposition 
occurs ;  by  mixture  with  water  xylitole  separates,  and  in  the  solu- 
tion are  found  acetate  of  potassa,  aceton,  and  wotd-spirit.  Potas- 
sium reacts  powerfully  upon  aceton  without  evolution  of  permanent 
gases ;  the  same  products  are  formed,  as  by  the  action  of  potassa. 

Oxide  of  Me%ityl:    Cfifir^{QJS.J^QMM  or 
S5f  ""^ "'"'       (C4H,7,C,H3)0.     Colorless,  clear  fluid,  of  aromatic 

odor  similar  to  the  oil  of  peppermint;  insoluble  in 
water;  easily  soluble  in  alcohol;  burns  with  a  luminous  flame; 
boils  at  120°. 

Simple  Meiityloxydiulphuric  Acid:  T10{Cfifiy^^0^.  In  small 
quantities  are  mixed  2  volumes  aceton  to  1  volume  hydrate  of  sul- 
phuricacid,  the  solution  diluted  with  water  and  saturated  with  baryta. 
From  the  baryta  salt  remaining  dissolved  the  baryta  is  precipi« 
tated  by  sulphuric  acid ;  if  the  solution  of  the  acid  be  evaporated, 
it  decomposes  into  sulphuric  acid  and  oxide  of  mesityl.  The  baryta 
salt  crystallizes  in  fine  needles. 

Double  Me%ityloxyd%ulphuric  Acid:  2H0(C^H^0P2S05,  is 
like  the  former  compound  obtained  by  mixing  equal  volumes  aceton 
and  sulphuric  acid.  Known  only  in  the  aqueous  solution.  Oxide 
of  mesityl  also  gives,  with  phosphoric  aeidy  an  acid  combination 
(C.H.orPO,. 

Mesityloxyd'chlorplatinum :  {C^B.fiY^'PtClj  is  obtained  by  ac- 
tion of  protochloride  of  platinum  upon  aceton.  Forms  small  sul- 
phur-yellow, inodorous,  and  metallic-tasting  crystals.  In  small 
quantity  soluble  in  water,  alcohol,  and  ether.  If  the  combination 
be  boiled  a  long  time  in  water,  a  black  pulveriform  body  is  preci- 
pitated, the  acechlcr-platin-oxidey  which  must  consist  of  C,H,Pt« 
The  pure  alkalies  completely  decompose  the  compound. 

Chlormesityl:  (C,H,)Cl=(C,H,rC4H3)Cl=(C,H^^C,H3)Cl.  To 
chloride  of  phosphorus  wq  add  aceton  in  small  quantities,  and  after- 
wards water  by  drops,  accompanied  by  refrigeration.  By  distilla- 
tion there  goes  over  after  the  termination  of  the  decomposition,  a 
heavy,  slightly  colored  fluid.  lodmesityl:  (C^II^)!,  is  obtained  by 
the  action  of  iodine  and  phosphorus  upon  aceton.  Colorless,  oily, 
very  easily  decomposed  fluid.  Sulphomesityl  is  said  to  be  a  vola- 
tile body  of  oflensive  odor. 

Oxy hydrate  of  Mesifylid:  Con30-f-HO=(CrC,H3)0,HO- 
(C4>"CjH3)0,HO.  This  compound  is  produced  by  the  action  of 
nitric  acid  upon  aceton  ;  a  reddish-yellow,  thick,  heavy  fluid,  of 
sweetish  penetrating  odor;  scarcely  soluble  in  water.  At  the  same 
time  arises  another  compound  =CgH30-hN03;  the  same  is  a  thick 
fluid,  heavier  than  water,  of  penetrating  sweetish  odor  and  taste. 
If  phosphorus  be  permitted  to  act  upon  aceton  difiierent  acids  are 
produced,  as:   acephoric,  phosphacetic,  and  acephosgenic  acid; 


\ 
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likewise  bj  the  common  action  of  Bolphnr  and  ammonia  upon  ace- 
ton,  are  obtained  different  bodies  not  yet  analyzed. 

8ICX>in>  MISBIB. 

PROPIONTL. 
MxiACKTTL.    Primary  Radical  Pr.  sedCJS^CfimiCfiy 

Productitm. — The  propionyl  is  produced  in  many  different  ways; 
Cyanogen  and  ethyl,  by  transposition,  produce  nitro-propionyl : 
2C,Hj,H+ Cj^— (2C^ji,C,H)N;  further,  it  .arises  by  heating  sugar, 
gam,  starch,  etc.,  with  a  concentrated  potash  solution ;  by  the  fer- 
mentation of  crude  tartaric  acid  by  presence  of  lime  ;  by  distilla- 
tion of  oleinio  acid  with  nitric  acid,  in  common  with  butyric, 
capronic,  capric,  pelargonic,  and  caprinic  acid ;  by  fermentation 
of  glycerine ;  by  distillation  of  caseine  with  dilute  sulphuric  acid 
and  peroxide  of  manganese  or  chromate  of  potassa,  simultaneously 
with  formic,  acetic,  butyric,  valerianic,  and  benzoic  acid,  oil,  of 
bitter  almonds,  etc.,  and  by  the  notion  of  nitric  acid  upon  oil  of 
turpentine,  etc. 

Oxyhydrate  of  Propionyl  (Oxyhydrate  of  Metaceto-   compounds 
nyl) :  HO,PrO,  is  formed  with  many  other  products   of  propionyl 
by  the  distillation  of  caseine,  albumen,  or  fibrin  with   ^^  oxygen. 
duute  sulphurio  acid  and  peroxide  of  manganese  or 
ehromate  of  potassa.     The  distillate  obtained  is  saturated  with 
lime  (which  takes  away  the  simultaneously  formed  acid),  and  then 
submitted  'to  fractional  distillation ;  what  goes  over  between  55 
and  60^  is  oxyhydrate  of  propionyl.  Water-dear  fluid  of  agreeable 
etheric  odor,  sp.  gr.  0.79 ;  in  the  air,  in  contact  with  platinum 
black,  it  is  quicklv  converted  into  propionic  acid. 

Propionie  A(nd{il[eiSLceiomo  Acid):  HOyPrO,,  is  most  easily 
obtained  by  boiling  the  nitropropionyl  in  a  concentrated  potassa 
Bolution  BO  long  as  ammonia  is  evolved.  We  obtain  propionate  of 
potassa,  which  is  decomposed  by  sulphuric  acid.  The  pure  hydrate 
crystallizes  at  a  low  temperature  and  boils  at  140^;  tastes  very  acid ; 
smells  like  butyric  and  acric  acid ;  is  in  large  quantities  soluble 
in  water ;  if  we  add  to  the  watery  solution  phosphoric  acid  or 
chloride  of  calcium,  the  propionic  acid  separates  as  an  oily  layer. 
—The  propionie  acid  salts  are  soluble  in  water  and  possess  the  ca- 
pability of  crystallizing ;  the  alkaline  salts  are  unctuous  to  the 
touch.  If  the  ammonia  salt  be  distilled  with  anhydrous  phosphoric 
aeid,  nitropropionyl  is  obtained. 

Propionamid:  NH^PrO^  is  obtained  by  bringing  together 
aqueous  ammonia  and  propionate  of  ethyl.  The  silver  salt  crystal- 
lizes in  fine  shinins  grains. 

Nitropropionyl  ^itromettkoetj} J  Cyanethyl^:  PrN.  With  nitrogen. 
Forms  by  tne  action  of  cyanogen  upon  ethyl  as  well 
as  by  distillation  of  propionate  of  ammonia  with  anhydrous  phos- 
phoric acid.  Colorless  fluid  of  0.889  sp.  gr. ;  boils  at  180^ ;  little 
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.  Boiled  with  solution  of  potassa,  we  obtain  pro- 
mpanied  by  evolution  of  ammonia, 
etaceton):  (C^H^^^C^H^jO,^  C,oH„Oj^  When  a 
mixiurv  VI  x  part  sugar  with  8  parts  quicklime  is  heated,  an  oilj 
fluid  passes  over,  which  consists  of  aoeton  and  propion,  and  can 
be  separated  by  fractional  distillation.  Propion  is  a  colorless  fluid, 
insoluble  in  water,  having  an  agreeable  odor,  boils  at  84^,  and 
treated  with  nitric  acid,  is  converted  into  propionic  acid ;  warmed 
with  sulphuric  acid  and  bichromate  of  potassa,  acetic,  propionic, 
and  carbonic  acid  must  be  obtained.  According  to  new  investiga* 
tions  propion  is  a  mixture  of  different  bodies,  consisting  of  an  or- 
ganic oxide :  O^H^O  with  the  oxyhydrates  of  the  formyl  series. 
The  oxide  thence  contains  a  radical  with  the  nucleus  C^^{4tCfigf 

THIRD  MEMBER. 

BUTYRYL. 

a.  Primary  Radical:   BusaSCtHg^CaHsCgH^ 

Occurrence  and  Production. — Butyryl  is  found  as  butyric  acid 
in  the  fruit  of  Ceratonia  Siliqua^  in  the  old  fruit  of  Sapindtu  vSSor- 
panariesj  in  Tamarindus  Indica^  often  free  in  gastric  juice,  and  in 
combination  with  oxide  of  glycyl  in  butter ;  it  is  produced  by  the 
fermentation  of  butyric  acid,  which  always  precedes  the'  lactic  acid 
fermentation ;  by  the  dry  distillation  of  tobacco,  by  putridity  of 
fibrine  and  caseine  (in  Limburg  cheese  it  occurs  with  valerianic, 
capronic,  capric  acid,  etc.),  by  heating  fibrine  with  hydrate  of  pot- 
ash, by  distillation  of  the  protein  combinations  with  sulphuric  acid 
and  peroxide  of  manganese  or  chromate  potassa,  by  decomposition 
of  oleinic  acid,  by  nitric  acid  (see  Propionyl),  etc. 

Oxyhydrate  of  Butyryl  (Butyral):  HO,BuO,  is 
Compounds  obtained  in  addition  to  butyron  by  the  dry  distillation 
wiuTo^gen.  ^^  butyrate  of  lime,  or  we  distil  the  non-acid  fluid  ob- 
tained by  the  decomposition  of  fibrine,  caseine,  etc.,. by 
sulphuric  acid  and  peroxide  of  manganese  (vide  Oxyhydrate  of 
Propionyl) ;  what  goes  over  between  70  and  100®  is  collected  by  it- 
self, and  the  intermingled  oxyhydrate  of  propionyl  is  extracted  by 
shaking  with  water.  Water-clear,  thin  liquid,  of  penetrating  smell 
and  burning  taste ;  boils  at  95®;  sp.  gr.  0.821.  Goes  over  in  the 
air  and  under  the  co-operation  of  platinum  quickly  into  butyric  acid. 
Brought  into  contact  with  chlorine,  at  first  we  obtain  bichlorbutyral, 
H0(C,C1„2CJI,,C,H)0,  then  quadri-chlorbutyral,  H0(2C,C1^C, 
H,, €311)0.  Besides,  tftiere  is  a  compound  known  of  bichlor-buty- 
ral  with  butyral.  Bromine  acts  in  the  same  way.  Distilled  with 
chloride  of  phosphorus,  we  obtain  hydrochloric  acid,  phosphoric 
acid,  and  chlorbutyral,  BuCl.  Gives  with  ammonia  a  combination 
corresponding  to  aldehyd-ammonia ;  this  compound  crystallizes, 
and  consists  of  NH^O,BuO+  lOaq. 
Hydrate  of  Butyric  Acid  (Butyric  Acid) :  HO,BttO.    Butter, 
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from  cow's  milk  is  a  mixture  of  bntyrate,  capronate,  caprate,  mar- 
garate,  and  oleate  of  gljcyl.  If  the  butter  be  decomposed  by 
aqueous  potassa,  glycerine  is  obtained,  and  a  salt  mixture  of  dif- 
ferent acids;  if  it  be  distilled  with  water  and  sulphuric  acid,  tho 
▼olatile  acids,  as  butyric,  capronic,  caprinic,  and  capric  acid,  pass 
over  with  the  aqueous  vapor,  whilst  jnargaric  and  oleic  acid  remain 
behind ;  if  the  aqueous  distillate  be  saturated  with  baryta,  we  can 
divide  the  diiferent  baryta  salts  by  crystallization:  first  the  salt 
of  caprinic  acid  crystallizes,  then  that  of  capric  acid,  then  that  of 
capronic  acid,  and,  finally,  that  of  butyric  acid.  We  obtain  butyric 
acid  in  large  quantities  by  means  of  fermentation.  To  a  solution 
of  sugar  is  added  a  small  quantity  of  caseine,  and  so  much  carbo- 
nate of  lime  as  is  necessary  for  the  saturation  of  the  spontane- 
ously forming  butyric  acid.  The  mixture  is  exposed  to  a  steady 
temperature  of  80^.  The  evolution  of  gas  continues  some  weeks, 
and  in  the  solution  is  found  butyrate  of  lime,  which  is  pu- 
rified by  re-crystallization ;  or,  we  set  for  a  long  time  4  pounds  of 
ground  Siliqua  dulcisy  with  10  pounds  of  water  and  8  oz.  chalk  in 
a  warm  place  of  30  to  40^,  and  stir  from  time  to  time ;  when  the 
fermentation  is  ended,  the  butyrate  of  lime  is  separated,  which  is 
decomposed  by  sulphuric  or  hydrochloric  acid.  The  pure  butyric 
acid  appears  as  a  water-clear,  thin-flowing  fluid,  of  penetrating 
acid  odor,  like  acetic  acid  and  rancid  butter,  and  biting  acid  taste ; 
it  leaves  a  white  spot  upon  the  tongue,  and  acts  caustically  upon 
the  skin ;  soluble  in  all  proportions  in  water,  alcohol,  and  wood- 
spirit.  From  the  aqueous  solution  it  is  separated  by  phosphoric 
acid  as  an  oily  layer ;  boils  at  164^ ;  sp.  gr.  0.976;  burns  with  clear 
luminous  flame ;  gives  with  chlorine^  exposed  to  sunlight,  bichlor- 
butyric  and  quadrichlor-butyric  acid. 

Butyric  Add  SaltSj  in  moist  condition,  smell  like  butter ;  they 
are  soluble  in  water,  crystallizable,  and,  when  overflowed  by  sul- 
phuric acid,  evolve  the  penetrating  odor  of  the  acid.  Most  of  the 
salts  are  mono-acid;  witn  oxide  of  lead,  it  gives  two  combinations : 
8PbO-f  BttO,  k  PbOH-BuO,.  By  shaking  butyrate  p{  methyl 
with  aqueous  ammonia,  we  obtain  butyramid,  NH^BuO,,  as  snow- 
white  tables  of  a  pearly  lustre,  which  fuse  at  115^,  and,  undecom- 
posed,  volatilize ;  is  soluble  in  water,  alcohol,  and  ether,  and,  dis- 
tilled with  chloride  of  phosphorus,  gives  nitrobutyryl.  The  same 
is  also  produced  if  butyrate  of  ammonia  be  distilled  with  anhy- 
drous phosphoric  acid. 

ProtochlorideofJButi/rt/l{Ch\oTh\ityTOTi):'B\xC\.We 
distil  butyral  with  chloride  of  phosphorus.    Colorless  chiwSe.  *^ 
fluid,  of  peculiar  odor  and  biting  taste ;  boils  at  100^ ; 
lighter  than  water ;  soluble  in  the  same ;  in  all  proportions  mis- 
cible  with  alcohol  and  ether. 

Nitrobutyryl  (Butyronitryl) :   BuN.     Water-clear 
oil  of  agreeable  odor ;  boils  at  118^ ;  sp.  gr.  0.795 :  by  ^^^^  ^^ 
boiling  m  aqueous  solution  of  potassa,  gives  ammonia 
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and  butyrate  of  potassa ;  and,  treated  with  potassiuniy  gires  cya- 
nide of  potassiam,  and,  probably,  C^ILj. 

b.  Derived  Radicals. 

a.  BicMorbutyryl :  C,C1^2CJH^C,H  -  CgH^Cl,. 
0.  Quadrichlorbutyryl:  2C,Cl^C,H^C^-CgH3Cl,. 

Oxyhydrate  of  Bichhrlutyryl  (Bichlorbutyral) :  HO,(CgH^Cl J 
0.  If  we  let  chlorine  act  in  the  sunlight  upon  bntyryl  daring 
three  hoars,  we  obtain  a  nentral  flaid  which  boils  at  200°;  if  the 
chlorine  act  in  diffused  daylight,  we  obtain  a  combination  of 
butyral  with  bichlorbutyralaBHOyCgHgClO;  this  is  water-clear, 
boils  at  141°,  possesses  a  penetrating  odor,  gives  no  precipitate 
with  AgO,NO,- 

BicMorlutyric  Add:  'SLO{Gfl.fi\^Oy  Chlorine  under  coope- 
ration of  sunlight  converts  butyric  acid,  first  into  a  tenacioos, 
colorless  fluid,  of  the  above-given  constitution;  heavier  than  water, 
of  peculiar  odor. 

Oxyhydrate  of  ^a(frurAZor5tifyryr  (Quadrichlorbutyral):  HO 
(CgH.ClJO,  is  obtained  by  farther  action  of  chlorine  upon  bi- 
chlorbutyraL  Thick,  neutral,  heavy  oil,  insoluble  in  water,  soluble 
in  alcohol,  not  volatile  without  decomposition. 

Quadrichhrlviyric  Acid:  HO(C8H3C1JO„  is  formed  by  the 
action  of  chlorine  in  the  sunlight  upon  bichlorbutyric  acid.  Crys- 
tallizes from  the  etheric  solution  in  oblique  prisms,  is  insoluble  in 
water,  easily  soluble  in  alcohol  and  ether,  and  appears  to  volatiUze, 
unchanged,  at  140°. 

Paired  com-  Butyron:  (C,H^'^C,H,)0,=  0„H,,0«4  volumes 

pomidsof  buty-  gas,  is  obtained  in  addition  to  butyral  by  cautiously 
^1  with  butyl  heating  butyrate  of  lime.  The  distillate  is  submitted 
Butyron.  ^^  fractional  distillation;  at  140  to  150^  pure  butyron 

goes  over.  Colorless  fluid,  of  peculiar,  penetrating  odor,  and 
burning  taste ;  is  converted  into  a  solid  statQ  by  a  mixture  of  solid 
carbonic  acid  and  ether;  scarcely  soluble  in  water,  easily  soluble 
in  alcohol  and  ether;  boils  at  144°,  sp.  gr.  0.83;  burns  with  sooty 
flame;  absorbs  oxygen  from  the  air  with  avidity.  Gently  warmed 
with  ordinary  dilute  nitric  acidj  it  forms  propionic  and  butyric 
acid  (?)  Distilled  with  chloride  of  phosphoruSj  we  obtain  a  com- 
poundtsB  Gj^H^jCl,  which  presents  a  colorless,  transparent  fluid  of 
penetrating  odor,  easily  soluble  in  alcohol,  and  which  swims  upon 
water. 

rOURTH  MEMBER. 

VALERYL. 

a.  Primary  Radical:  4CgHj,CgH=rCjoH,=sVa. 

Occurrence  and  Production. — Valerianic  acid  is 
^  ^^ '  found  in  the  root  of  the  Valeriana  off.  and  Angelica 
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off.,  in  the  berries  and  bark  of  Vibumum  opulwy  and  in  the  oil 
of  I)elphinu9  globiceps. 

By  oxidation  of  amyl-spirit,  we  obtain^  yalerianic  aoid,  in  the 
same  manner  as  formic  acid  is  obtained  from  wood-spirit ;  it  arises 
from  putrefaction  of  easeine  (in  Limburg  cheese)  by  distillation  of 
the  proteine  compounds  with  sulphate  and  chromate  of  potassa,  by 
decomposition  of  oleic  by  nitric  acid,  by  the  action  of  potassa  upon 
camomile  oil,  etc.  etc. 

Ozyhydrate  of  Valeryl  (Valeral,  Valeraldehyd) :  HO, VaO,  is 
produced  by  dry  distillation  of  yalerianate  of  lime, 
simultaneously  with  valeron.     A  colorless,  easily  S^ ^"**f  ^"^ 
flowing  fluid,  of  strong  smell  and  burning  taste,  of  oxygen!^  ^ 
0.880  sp.  gr. ;  boils  at  110^ ;  insoluble  in  water,  easily 
soluble  in  alcohol  and  ether;  easily  oxidizes,  forming  valerianic 
acid,  and  gives  with  nitric  add  nitro-valerianic  acid,  but  which 
is  probably  nitro-butyric  acid. 

^  Hydrate  of  Valertanie  Acid  (Yalerianic  Acid) :  HO, VaO,.  We 
distil  a  mixture  of  amyl-spirit,  sulphuric  acid,  and  chromate  of 
potassa,  with  water,  decompose  with  potassa  the  valerianate  of 
amyl  which  passes  over,  and  distil  the  obtained  valerianate  of 
potassa  with  sulphuric  acid;  or  we  distil  dry  valerian  root  with 
water,  saturate  the  acid  distUlate  with  potassa,  evaporate  and  de- 
compose the  residue  with  sulphuric  acid.  Valerianic  acid  appears 
as  a  colorless,  oily  fluid,  of  strong,  acid,  valerian-like  odor,  and 
suffocating,  disagreeable,  sharp,  acid  taste;  brought  upon  the 
tongue,  it  leaves  a  white  spot;  soluble  in  all  proportions  in  alcohol, 
ether,  and  acetic  acid;  it  dissolves  in  80  parts  water,  and  takes 
Bp  20  per  cent,  of  water;  from  the  solution  phosphoric  acid  preci- 
pitates it  completely,  with  2  atoms  waters  HO,  Va03-|-2aq.  The 
pure  hydrate  boils  at  175^,  and  possesses  a  sp.  gr.  of  0.937;  the 
combination  with  2  atoms  water  boils  at  180^.  (Upon  the  de- 
composition of  valerianate  of  potassium  by  the  electric  current,  v. 
Valyl.)  The  valerianic  acid  salts  all  possess  the  peculiar  sweet- 
ish odor  of  the  acid;  most  of  the  salts  are  uniacid;  however,  a  few 
basic  and  acid  ones  are  known;  some  crystallize,  others  appear 
as  a  salty  mass,  without  determined  form.     They  are  partly  air 

{roof,  partly  deliquescent,  mostly  soluble  in  water  and  alcohol. 
*rom  tne  concentrated  solution  the  valerianic  acid  itself  is  preci- 
pitated by  acetic  and  succinic  acids,  as  an  oily  acid,  HO,Va03+2 
aq.  Valerianic  acid  differs  firom  the  foregoing  acids  by  its  difficult 
solubility  in  water.  Valerianic  acid  salts  are  obtained  either  direct 
or  by  double  decomposition.  The  ammonia  salt  forms  drusy 
needles,  of  sweetish  taste  and  odor,  and  is  completely  volatile.  If 
valerianate  of  ethyl  be  shaken  with  ammonia,  thus  we  obtain  vale- 
ramidj  NHj|,VaO„  and  if  the  latter  be  distilled  with  anhydrous 
phosphoric  acid,  we  thus  obtain  nitro-valeryl.  The  potassa  salt 
crystallizes  at  32^;  cauliflower-like,  deliquescent,  easily  soluble 
in  alcohol.    The  baryta  salt  crystallizes  in  transparent,  shining, 
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easily  pulverized  prbms;  readily  soluble  in  water.  The  zinc  9aU 
crystallizes  in  spangle-like  leaflets;  soluble  in  alcohol  and  water; 
fuses  at  140^,  without  losing  acid. 

The  Basic  Lead  Salt :  3PbO+ VaO^,  appears  in  fine,  shining  nee- 
dles, united  in  the  form  of  bulbs,  little  soluble  in  water.  The 
Neutral  Lead  Salt^  PbOjYaO,,  forms  shining  leafy  crystals,  solo- 
ble  in  water,  and  becoming  moist  in  the  air.  The  sUver  salt  se- 
parates from  the  hot  aqueous  solution  in  beautiful  white  leafietSi 
which  quickly  become  black  in  the  light. 

Acetate  of  Oxt/chlortde  of  Valeryl:  Va<  qi  +  AcOj,  is  obtained 

by  the  introduction  of  chlorine  into  acetate  of  amyl.  Colorless, 
rather  mobile  fluid,  agreeable  odor ;  insoluble  in  water,  easily  ao- 
luble  in  alcohol  and  ether,  heavier  than  water,  not  volatile. 

Nitrovaleryl :  YaN.   Oily  fluid  of  disagreeable  odor,  like  oil  of 

bitter-almonds;  boils  at  118^;  sp.  gr.  0.795.  Boiled 
nita-oMn.*^^     with  potassa,  we  obtain  valerianic  acid  and  ammonia; 

is  also  obtained  by  decomposition  of  fibrin  with  sul- 
phuric acid  and  chromate  of  potassa. 

b.  Derived  Radicals. 
o.  Bichlor-valeryl :  C,Cl„8C,Hj^C,H=.CioH,Cl,. 
^.  Quadrichlor-valeryl :  2C,C1^2C,H^C,H=.C,oH,Cl4. 
y.  Hexachlor-valeryl:  8C,Cljj,C,H„C,H«C,oH,Clfl. 

Bichlor-valerianic  Acid:  HO(C,oHyCl,)03.  Chlorine  gas  is  con- 
ducted into  the  hydrate  of  valerianic  acid  ^in  difi'used  day  light, 
and  in  the  beginning  the  acid  strongly  refrigerated.  Semi-fluid, 
transparent,  heavy,  inodorous,  of  sharp,  burning  taste,  leaving 
upon  the  tongue  a  white  spot.  Forms  with  water  a  very  flui{ 
almost  inodorous  compound.     Unites  with  bases  to  form  salts. 

Quadrichlor-valerianic  Acid:  HO,(C,^^H^Cl^)Oj.  If  bichlor-vale- 
rianic acid  be  exposed  to  the  action  of  chlorine  in  the  sunlight,  we 
obtain  the  quadrichlor-valerianic  acid.  Semi-transparent,  inodorous, 
of  sharp,  burning,  somewhat  bitter  taste,  rather  easily  soluble  in 
water;  if  the  acid  be  precipitated  by  a  stronger  acid  from  the  am- 
monia salt,  it  appears  oily,  and  consists  of  HO(CjoHfClJO«-h2aq. 
This  acid,  which  contains  water,  decomposes  after  a  little  time 
under  production  of  hydrochloric  acid ;  non-volatile.  The  pot' 
tassa  salt  quite  equals  the  valerianate  of  potassa;  all  the  salts 
are  not  easily  soluble  in  water,  or  are  insoluble.  The  silver  «att 
decomposes  after  a  little  time  under  the  production  of  chloride 
of  silver. 

Terchloride  of  Hexachlor-valeryl:  (CjoH3Cl^)Cl3,  is  obtained,  if 
chloride  of  amyl  be  exposed  to  the  action  of  chlorine  in  the  sun- 
light  {vide  Chloride  of  Amyl). 
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com- 


Valeron:    (C3H„C,oH,)0,«C„H„0,,  arises  by  p^-j_ 
distillation   of  valerianate   of    lime,  with   valeral.  pounds  of  ta- 

ColorleSS  fluid;  boils  at  180^.  leryL   Valeron. 

FIFTH   VBVBER. 

CAPRONYL. 
a.  Primary  Radical :  bC^UpC^U^^n^^iSs/Cti, 

Occurrence  and  Prodiu^tion, — Capronyl  is  found  in 
butter,and  in  cocoa-nut  oil,  in  common  with  capric,  ca-  C^P'^^y^* 
pronic,  and  laurostearinic  acid.  If  cyanogen  act  upon  am  jl,  nitro* 
capronyl  is  obtained;  it  farther  arises  by  the  action  of  nitric  acid  upon 
oxyhydrate  of  oenanthyl,  as  well  as  by  decomposition  of  fibrin  by 
sulphuric  acid  and  chromate  of  potassa.  Also  we  obtain  capronic 
acid,  if  rape-seed  oil  be  distilled,  and  the  distillate  oxidized  by 
nitric  acid,  simultaneously  with  acetic,  propionic,  butyric,  valeria- 
nic, and  oenanthylic  acid  (compare  also  butyryl  and  propionyl). 

Hydrate  of  Capronic  Acid:  H0,Ca03.   Cocoa-nut  oil  is  boiled  a 
few  hours  with  a  concentrated  soda  solution,  and  after-  /^    x^.    x. 
wards  we  distil  the  mass  decomposed  with  sulphuric  capronyl  ^^^ 
acid.     The  acid  distillate  is  saturated  with  baryta, 
and  Idvaporated;  we  obtain  at  first  crystals  of  caprinate  and  ca- 
prate  of  baryta;  and,  at  last,  the  capronate  of  baryta  crystallizes, 
from  which  the  capronic  acid  is  precipitated  by  dilute  sulphuric 
acid.     In  the  same  manner  it  can  be  procured  from  butter  and 
Limburg  cheese.    If  nitro-capronyl  be  boiled  with  an  aqueous  po- 
tassa solution,  we  obtain  capronate  of  potassa  and  ammonia ;  water- 
dear,  oily  fluid  of  peculiar  odor,  like  perspiration,  and  a  strongly 
Bour,  afterward  sweetish  taste,  like  nitric  ether;  it  dissolves  in  96 

J  arts  water,  and  mixes  with  alcohol  in  all  proportions ;  sp.  gr. 
.980;  boiling  point  198  to  202<>. 

The  capronic  acid  boUb  agree  with  the  valerianic,  only  they 
are  less  soluble  in  water.  (Upon  the  decomposition  of  capronate 
of  potassa,  by  the  electric  current,  see  Amyl.\ 

Nitrocapronyl  (Cyanamyl):    CaN,  arises   oy  the 
action  of  cyanogen  upon  amyl,  and  is  obtained  by  xdtrogen.  ^ 
the  distillation  of  amyl-sulphate  of  potassa  with  cyan- 
ide of  potassium.     Mobile  liquid,  of  peculiar  odor;  little  soluble 
in  water,  easily  soluble  in  alcohol ;  sp.  gr.  0.806 ;  boiling  point  146^. 

Capron  (Oxide  of  Amyl-capronyl):  (CjoH,„'"C,,Hjj) 
0,-C„H„0^  is  formed  by  dry  distillation  of  ca-  If^^^^^ll 
pronate  of  baryta  simultaneously  with  propylen  gas;  prouyi.  Capron. 
the  crude  distillate  obtained  is  purified  by  repeated 
rectification.     Colorless  fluid,  of  peculiar  odor;  insoluble  in  water, 
soluble  in  alcohol  and  ether;  becomes  in  the  air  of  a  brown  color; 
boils  at  165^;  lighter  than  water.     Treated  with  nitric  acid,  ca- 

Eron  leaves  a  compound,  which  must  consist  of  (CioHsNOJO,;  this 
ody  is  therefore  nitro-valeric  acid. 
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SIXTH  MEMBER. 

OENANTHYL. 
a.  Primary  Radical:  eCJSg^CfissC^fi^^siOe, 

Production. — Oenanthjl  is  formed  by  the  action  of  nitric  acid 
upon  ricinus  oil,  oleinio  and  margaric  acid,  wax,  as  well  as  by  dir 
distillation  of  ricinus  oil  (ricinus  oil  consists  of  palmitate  and  rid- 
nate  of  glycyl). 

Oxyhydrate  of  OenanfAyZ  (Oenanthol):  HO,OeO, 
S'md^S'  is  found  among  the  products  of  distUUtion  of  rid- 
with  oxjgra.      i^us  oil.    Water-clear  fluid,  which  boils  at  155^.    If 

oenanth  oil  be  treated  with  concentrated  potasto  so- 
lution, it  separates  into  oenanthic  acid,  hydraoerumthylj  O^fi^YL^ 
which  goes  over  by  distillation.  This  body  is  colorless,  of  slisht 
citron  odor,  boils  at  220^;  little  soluble  in  water,  easily  soluble 
in  alcohol  and  ether;  bums  with  a  clear  flame,  and,  by  heating 
with  nitric  acid,  gives  oenanthic  acid.  Chlorine  decomposes 
oenanth  oil.  If  the  oil  be  permitted  to  fall  in  drops  into,  strong 
Nitric  Acidj  a  violent  reaction  takes  place,  under  production  3 
capronic  and  oenanthic  acid,  and  a  peculiar  compound  which  also 
arises  by  the  action  of  nitric  acid  upon  choloidio  acid,  and  ii 
N'trac  L  named  NitracoL    This  body  precipitates  again,  if  the 

mass  be  distilled,  and  the  distillate  mixed  with  water; 
it  is  colorless,  and  of  a  penetrating,  exciting  odor;  decomposes  by 
Chloraorol         boiling  with  water  into  nitrous  acid  and  ChhraerAf 

CgH^,0|3,  which  gives  with  potassa,  under  separa- 
tion of  an  oil,  a  salt  consisting  of  KOyC^HNOo.  Oenanthyl  com* 
bines  with  ammonia ;  and  if  into  the  aqueous  solution  sulphurous 
acid  be  conducted,  we  obtain  a  white  crystalline  powder,  which 
consists  of  NH,0 + C^H^O + 2S0,. 

Hydrate  of  Oenanthic  Acid:  H0,0e03.  Ricinus  oil  is  gently 
warmed  in  a  retort,  with  twofold  weight  of  moderately  concen- 
trated nitric  acid;  a  powerful  reaction  soon  commences,  at  the 
termination  of  which  there  is  found  in  the  retort  a  fatty  body,  and 
a  watery  fluid.  The  latter  is  distilled  with  much  water.  The  oily 
acid  which  goes  over  with  the  water  is  removed,  and  purified  by 
repeated  distillation  with  water.  Completely  colorless,  transparent 
fluid,  insoluble  in  water,  of  peculiar  aromatic  odor,  and  sufiTocatingi 
exciting  taste;  only  distillable  with  water,  without  decomposition. 
The  copper  salt  crystallizes  in  beautiful  green  needles,  of  silken 
lustre ;  the  silver  salt  submitted  to  distillation  gives  a  body  not 
acid,  and  crystallizing  in  needles.  By  Electrification^  the  potaaa 
salt  gives  a  combination  Cj^H^ 

b.  Derived  Radicals. 

a.  Bichloroenanthyl:  C,C1^5C,H3,C,H=.C,,H,jCl,. 
p.  Quadrichloroenanthyl :  2Cfi\,iC^R„Cfi^C^fi/^^. 


OENANTHYL.  155 

Oxyhydrate  of  Biehhroenanthyl:  HO(Ci.H„OI,)0,  is  obtaiDed 
bj  the  introduction  of  chlorine  into  oenanthol.  If  the  decomposi- 
tion goes  farther,  we  obtain  a  compound  of  oxyhydrate  of  bichloro* 
enanth jl  with  oxyhydrate  of  quadrichloroenanthyl,  which  appears 
like  a  thin-flowing  oil. 

Oenanthic  Actd  {C^Jli^)Oy  In  wine-fuselole,  a 
peculiar  acid  is  found,  in  combination  with  oxide  of  o^^ij,*^ 
ethyl,  which  the  odor  of  the  acid  determines,  and  is 
named  oenanthic  acid.  The  same  acid  is  found  in  fuselole  of  grain- 
whiskey ;  it  contains  one  atom  less  of  oxygen  than  oenanthic  acid; 
hat  it  seems  not  to  be  converted  into  the  latter  by  oxidation.  We 
obtain  the  acid  as  an  hydrate,  if  wine-fuselole  be  boiled  with  potassa 
aolution,  and  the  obtained  potassa  salt  decomposed  by  sulphuric 
aeid.  The  acid  separates  in  the  form  of  a  colorless  aiid  inodorous 
oil,  which  contains  2  atoms  water;  if  the  alcoholic  solution  be  quickly 
evaporated,  we  obtain  a  hydrate  as  a  white  butter-like  mass,  which 
melts  at  18^;  is  inodorous  and  tasteless;  insoluble  in  water,  easily 
Bolable  in  alcohol  and  ether.  If  the  hydrate  be  submitted  to  dis- 
tillation, later  anhydrous  acid  goes  over;  it  is  solid,  melts  at  81^, 
and  volatilizes  at  295^;  by  repeated  sublimation,  it  is  said  to  be 
converted  into  margaric  acid;  a  weak  acid,  which  only  with  diffi- 
ealty  forms  permanent  salts.  If  Chlorine  be  conducted  into  pure 
foBelole,  we  obtain  Ohhroenanthate  of  Oxyehbride  of  Chloraeetyl 

■■(C^Cy^  ni     combined  with  (CjCl^CjjHjJO,,  as  a  colorless, 

STmp-thick,  non-volatile  fluid,  of  agreeable  odor,  and  bitter,  offen- 
sive taste.    Brought  together  with  potassa,  we  obtain  acetate  (?) 
and  bichloroenanthate  of  potassa,  beside  chloride  of  potassium. 
Eydrate  of  Caprie  {CKiprjlio)  Add:  HCCpO,,  is  ythMember. 
foond  in  butter  and  cocoa-nut  oil;  likewise  in  old  Capryi: 
oheese    (compare  also  butyric  and  capronic  acid).  Cp.7C,H2,c,H 
We  obtain  the  capric  acid  by  decomposition  of  the  '^'•^»»- 
barrta  salt;  its  production  has  been  given  at  butyric  and  capronic 
acia.     Colorless,  below  18°  solid,  of  slight,  not  agreeable  odor; 
scarcely  soluble  in  water,  but  easily  soluble  in  alcohol,  and  ether; 
sp.  gr.  of  the  fused  acid  b>  0.911;  boiling  point  236°.    The  baryta 
$aU  crystallizes  in  fine  scales  of  a  fatty  lustre;  decomposes  by  dry 
distillation  into  carbonic  acid,  and  Oaprylon  {GiJlig+C^^T3.^^)0^^ 

Hydrate  of  Pelargonic  Acid:  HOfPgO,.  This  acid  is  found  in 
Pelargonium  rouum;  it  is  formed  by  oxidation  of  oleic  acid  by 
nitric  acid,  as  well  as  by  the  action  of  nitric  acid  q.^  \%^^\^^ 

•y     •       \.  •'i         .^1  .    .  .t      Ti»  otn  Member. 

upon  rue-oil  simultaneously  with  caprinic  acid.    If  Peiargooyi.Pg. 
the  acid  fluid,  which  goes  over  in  the  oxidation  of  8CJl2,c,H» 
oleic  acid,  be  saturated-  with  baryta,  we  obtain  by  ^w^w 
evaporation,  at  first,  crystals  of  capronate,  then  of  pelargonate, 
and,  at  last,  of  caprinate  of  baryta.    The  pelargonate  of  baryta, 
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n^hich  crystallizes  in  large  leaves,  is  decomposed  by  sulphuric  acid. 
An  oily,  greasy  acid,  irnich  easily  becomes  solid,  scarcely  aolubla 
in  vater,  but  easily  soluble  in  alcohol  and  ether. 

NINTH   MEMBER. 

CAPRINYL. 
Primaiy Radical:  9Cfl^C fiaBC^E^^1aCT. 

Occurrence  and  Production. — Rue-oil  is  probably  oxyhydrate 
of  caprinyl.  Caprinic  acid  is  found  in  butter,  in  train-oil  from 
the  Faroer^  in  old  cheese ;  it  is  formed  in  the  oxidation  of  oleic 
acid  by  nitric  acid,  etc. 

•  Oxvhydrate  of  Caprinj/l  (Rue-oil):  HOjCtO.  "Rne* 

of  ™aprinyl^  oil,  wnich  is  procured  by  distillation  of  JRtUa  grave* 
with  pxjgen.      oleuSy  and  also  by  heating  a  mixture  of  cod-liver  oil 

with  sulphuric  acid,  is  distilled,  and  the  last  third, 
which  goes  over,  received  by  itself.  A  colorless  oil,  which  at  — 
2^  forms  shining  crystals,  boils  at  236^,  and  possesses  a  specifie 
gravity  =>  0.831.  If,  in  the  form  of  vapor,  it  be  conductea  over 
chloride  of  zinc,  it  decomposes,  forming  a  hydrocarbon.  If  hydro- 
chloric acid  gas  be  conducted  into  the  alcoholic  solution,  it  if 
converted  into  a  metamerio  compound,  which,  after  a  little  time, 
crystallizes,  and  possesses  an  agreeable  odor,  like  fruit;  if  me-ml 
be  heated  with  an  equal  quantity  of  moderately  concentrated  nitric 
acid,  a  violent  reaction  takes  place,  at  the  end  of  which  pelargonie 
and  caprinic  acid  {Rutin-eaure)  are  found  in  the  acid  fluid. 

Hydrate  of  Caprinic  Acid  (Caprinic  Acid) :  H0,Cr03,  is  obtained 
by  decomposition  of  the  baryta  salt,  which  is  procured  simultaneous- 
ly with  pelargonate,  capronate,  caprinate  of  baryta,  etc.  {v.  these 
acids).  Crystallizes  in  fine  needles,  melts  at  18^,  possesses  an  odor 
like  perspiration,  and  a  strong  acid  taste,  afterwards  sweet ;  re- 
quires 1000  parts  water  for  solution ;  mixes  with  alcohol  in  all 
proportions.  If  the  hydrate  be  treated  with  chloride  of  phosphonWi 

we  obtain  oxychloride  of  capronyl,  (C^H^^)  <  p?,  which,  brought 

in  contact  with  potassa,  decomposes  in  caprinic  acid  under  forma- 
tion of  chloride  of  potassium. 

Caprinate  of  Baryta  crystallizes  in  fine  needles  of  a  fatty  lustrOi 
and  by  spontaneous  evaporation  in  fine  scales. 
10th  Member.       Hydrate  of  Cocylic  Acid  (Cocinic  Acid) :  HO,CO„ 
Cocyh  is  obtained  by  saponification  of  cocoa-nut  oil  with 

Co.i0Cjlij,CjH  potassa;  the  obtained  soap  is  decomposed  by  an  acid, 
=^M^^ir  and  the  volatile  acids  removed  by  distillation.     The 

cocylic  acid  remains  behind,  and  is  purified  by  recrystallization. 
Crystallizes  in  needles,  uniting  in  stelliform  groups;  is  colorless 
and  inodorous ;  fuses  at  35^,  and  stifi*ens  to  a  crystalline  mass. 
By  distillation  of  the  lime-salt,  the  cocinon  C^H^O.  must  be  ob- 
tained.   According  to  other  accounts,  cocinic  acid  consists  of 
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C^^H^O,;  also,  cocinic  acid  is  affirmed  to  be  a  mixture  of  laoro- 
Btearic  and  caprinic  acids ;  the  principal  ingredient  of  cocoa-nut  oil 
must  be  laurosteario  acid,  with  a  small  addition  of  palmitic  and 
myristic  acids.  * 

LauroBtearic  Acid:  HO.LaO,,  is  found  in  laurel-  iruMf^«.K«, 

«  i»  ^    •■      •  t     •      V  ji  •  4.     •!    •      10th Member. 

berry  fat,  m  picburim  beans,  and  m  cocoa-nut  oil,  m  Laurostearyi : 
combination  with  Oxide  of  Glycyl.  We  saponify  La.iiC,H^C,H 
laurel-berry  fat,  and  precipitate  the  acid  with  tartaric  ""^m^ss* 
acid,  and  purify  it  by  recrystallization  from  the  alcoholic  solution. 
Snow-white  needles  of  silky  lustre,  melts  at  43^,  easily  soluble  in 
alcohol  and  ether;  from  the  alcoholic  solution  the  %oda  salt  is 
obtained  in  indistinct  crystals. 

Hydrate  of  Myristic  Acid:  HO,MyOj,  is  found  in  1 8th  Member. 
the  fat  of  the  myristica  moichata.    Muscat-butter  is  i^^iscT  h  c 
extracted  by  ordinary  alcohol,  which  leaves  behind  Us^^fiJ!'  * 
myristate  of  Glycyl  and  Myristicin,  from  which  the 
acid  is  obtained  in  the  same  manner,  as  laurosteario  acid  from 
laurel-berry  fat.    Easily  soluble  in  boiling  alcohol,  from  which, 
aflter  cooling,  it  is  deposited  mostly  crystalline,  snow-white ;  melts 
at  49^ ;  the  potassa  salt  is  white,  crystalline,  and  soluble  in  alcohol 
and  water. 

Sydrate  of  Behylic  Acid  (Behenic  Acid),  is  found  ^^^  Member. 
in  beben^il,  which  is  procured  from  Moringa  aptera,  Behyi:  By.uc, 
with  margaric  and  moringic  acids.    Crystallizes  from  ^^.C^HssCj^ 
the  alcoholic  solution  in  large  warts,  which  fuse  at     ^' 
52^  (compare  behenylic  acid). 

FIFTEENTH   MEMBER. 
«16C,H^C,H=C„H„. 

PALMITIC,  ETHALIC,  OLIDIC,  MADIAC,  AND  BOGBUTYRIC  ACID. 

The  above-named  acids  all  correspond  to  the  formula  HO^C,, 
HjjQ^  also  their  properties  agree  in  the  essentials.  They  differ 
only  in  their  melting  point,  which  in  palmitic  and  olidic  acids  lies 
at  tfO  to  70° ;  in  ethalic,  madiac,  and  bogbutjric  acids,  at  54° ;  it  is 
yet  to  be  investigated  whether  these  differences  do  not  rest  upon 
errors  of  observation. 

Hydrate  of  Palmytic  Acid,  is  found  in  palm  oil,  which  is  derived 
from  the  Avvira  Elais,  also  in  Japanese  wax,  beeswax,  cocoanut 
oil,  and  ricinus  oil.  From  palm  oil,  particularly  from  the  old,  the 
palmitic  acid  is  obtained  in  the  same  manner  as  laurosteario  acid 
IB  from  laurel-berry  fat.  It  crystallizes  in  completely  white  needles, 
which  unite  in  the  form  of  tufts,  and  may  be  distilled  without  de- 
composition. Chlorine  decomposes  the  acid,  forming  derived  acids; 
the  compound  containing  the  most  chlorine  consists  of  {^CC\^\ 
Cfi^,CjS)Oy  All  the  acids  unite  with  bases;  we  obtain  the  soda 
salt  crystalline. 
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Hydrate  of  JEthalia  Add.  This  acid  behaves  towards  ethal 
(oxjhydrate  of  ceth jl)  as  acetic  acid  towards  alcohol.  If  ethal  be 
neated  with  hydrate  of  potassa,  ethalate  of  potassa  is  obtained, 
accompanied  by  evolution  of  hydrogen  gas.  Parified  spermaceti 
is  ethalate  of  cethyl.  One  part  spermaceti  and  one-half  part 
hydrate  of  potassa  are  fused  together  at  110^;  and  the  obtained 
mass,  ethalate  of  potassa,  extracted  by  boiling  water;  hydrochlorie 
acid  precipitates  the  ethalic  acid.  To  obtain  it  pore,  it  must  be 
repeatedly  treated  with  hydrate  of  potassa.  Crystallises  firom  the 
alcoholic  solution  in  needles,  united  in  the  form  of  moss;  colorless 
and  inodorous,  insoluble  in  water,  but  soluble  in  boiling  aloohol 
and  ether.    Volatilizes  undecomposed. 

OUdic  Acid  is  obtained,  if  oleic  acid  be  heated  with  a  great 
excess  of  hydrate  of  potassa,  until  hydrogen  is  evolved.  The  mass 
is  brought  into  water,  the  olidate  of  potassa  which  separates  is 
removed,  and  from  its  aqueous  solution  the  acid  procured;  a  eiTS- 
talline,  pulverizable,  snow-white  mass. 

Madic  Acid  is  obtained  from  Madia  oil  (from  Madia  Sativa), 
Crystallizes  from  the  alcoholic  solution  in  radiated  groups  of  fine 
needles. 

Bogbutyric  Acid.  In  the  turf-moors  of  Ireland  is  found  the 
so-called  bog-butter;  it  is  easily  pulverizable,  whitish,  and  eanly 
soluble  in  hot  alcohol;  the  solution  stiffens  after  cooling  to  a  masa 
of  fine  needles;  reacts  acid. 

SIXTEENTH   VEMBER. 

MARGARYL. 
16C,H^CjH=C^H„=Mg. 

Occurrence. — Most  fats  found  in  the  vegetable  and  the  animal 
kingdom  are  mixtures  of  margarate,  stearate,  and  oleate  of  glyoyL 
If  the  generally  diffused  fats  be  treated  with  pure  alkalies,  we 
obtain  a  salt  mixture  of  the  acids  mentioned,  which  mixture  is 
commonly  called  8oap.  If  by  an  acid  a  solution  of  the  soap  be 
decomposed,  the  fatty  acids  are  deposited.  Margaric  and  steario 
acid  are  solid,  the  oleic  acid  is  fluid  at  common  temperatures.  The 
hydrate  of  margaric  acid  consists  of  H0(C34H„)03,  and  that  of 
stearic  acid  of  2110 -f  (203^1133)0,.  Hence,  if  we  denote  C^^H-  as 
margaryl :  Mg,  margaric  acid  is  H0,Mg03,  and  stearic  2UO,Mg^ 
0,.  The  correctness  of  this  view  is  corroborated  by  the  immediate 
conversion  of  stearic  acid  into  margaric  acid  by  oxidizing  bodief. 

Hydrate  of  Margaric  Acid:  H0,Mg03.  Margarie 

of  mar'^T  ^^^^  ^  ^^^^^  ™^®*  abundantly  in  human  fat,  hop* 
and^oz^^.  \^rAy  mutton  tallow,  and  beef's  tallow,  olive  oil,  lin- 
seed oil,  butter,  the  substance  of  the  brain,  the  so- 
named  Shea-butter,  Chinese  tallow  (from  Stillingia  $ebifera) ;  it  is 
formed  by  distillation,  and  oxidation  of  stearic  acid,  etc.  It  is 
best  produced  from  olive  oil  or  human  fat.    These  are  saponified 
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with  potassa,  and  the  aqueous  solution  is  decomposed  with  acetate 
of  lead.  The  precipitate,  consisting  of  margarate  and  oleate  of 
lead,  is  dried,  and  then  several  times  extracted  with  boiling  etjier, 
which  dissolves  the  oleate  of  lead.  The  margarate  of  lead  remain- 
ing behind  is  decomposed  by  an  acid,  and  the  precipitated  mar- 
nric  acid  obtained  by  crystallization  from  the  alcoholic  solution. 
From  the  hot,  saturated  alcoholic  solution  margaric  acid  crystal- 
lises, during  the  cooling,  in  white,  shining,  tasteless,  and  inodorous 
scales,  which  melt  at  60°;  the  fused  acid  stiffens  in  white,  shining 
prisms  passing  through  each  other;  insoluble  in  water,  not  easily 
soluble  in  cold  alcohol,  but  easily  soluble  in  hot  alcohol  and  in 
ether;  distils  without  decomposition,  and  burns  with  a  clear  flame; 
sp.  gr.  0.844.  If  margaric  acid  be  a  long  time  boiled  with  nitric 
acid,  it  is  b^  degrees  decomposed,  under  formation  of  suberic, 
pimilic,  lipinic,  adipinic,  and  succinic  acids.  Fused  together  with 
anhydroui  phosphoric  acid^  over  the  water  bath,  we  obtain  jelly- 
like lumps,  which  fuse  at  60  to  65°. 

Margaric  Acid  Salts.  Margaric  acid  is  weak;  it  dissolves,  in 
the  cold,  in  a  solution  of  carbonate  of  potassa  under  production  of 
bicwrbonic  acid  salt;  at  100°  it  expels  the  carbonic  acid.  It  forms 
basic,  neutral,  and  acid  salts,  only  the  prot-acid  compounds  with 
the  pure  alkalies  are  soluble  in  water ;  if  common  salt,  or  potash- 
lye,  be  added  to  the  solution,  the  compounds  again  separate.  If 
the  concentrated  aqueous  solution  of  the  neutral  alkali  salts  are 
mixed  with  1000  parts  water,  they  are  thus  decomposed  into  double- 
acid  salts,  which  are  deposited,  whilst  free  potassa  is  separated ; 
by  repeated  treatment  with  much  water,  these  salts  are  converted 
into  ter-acid  and  quadri-acid  salts.  Margarate  of  ammonia  crys- 
tallizes in  small  scales  of  an  acid  salt,  having  a  mother-of-pearl 
lustre.  If  ammonia  gas  be  conducted  into  an  alcoholic  solution  of 
olive-oil,  we  obtain  a  soap-like  mass;  if  this  be  treated  with  boil- 
ing watex:,  there  separates  upon  the  surface  Margaramid  NH„ 
MffO,,  which  crystallizes  in  needles  from  the  alcoholic  solution. 
Margarate  of  Potassa :  KOyMgO,,  is  obtained,  in  shining  scales, 
by  evaporation  of  the  alcoholic  solution.  One  part  salt  with  10 
parts  water,  forms,  at  12°,  a  cloudy  slime,  which  becomes  com- 
pletely transparent  at  70° ;  it  requires  for  solution  6  parts  boiling 
alcohol;  the  solution  continues  after  the  cooling. 

Bimargarate  of  Potassa:  KO,HO,2Mg03,  is  obtained,  if  the  prot- 
acid  salt  be  dissolved  in  24  parts  boiling  water,  and  the  solution 
be  poured  in  1000  parts  cold  water ;  it  separates  leaflets  of  a 
mother-of-pearl  lustre.  If  the  bi-acid  salt  be  treated  with  water, 
it  reacts  alkaline,  under  production  of  ter-acid  and  quadri-acid 
combinations,  which  are  deposited.  If  the  biacid-salt  be  brought 
together  with  1000  parts  warm  water,  there  arises  a  milky  fluid, 
from  which,  after  cooling  to  26°,  scales  separate  of  a  mother-of- 
pearl  lustre,  consisting  of  bi-acid  and  ter-acid  salts.  If  this  pre- 
cipitate be  again  boiled  with  1000  parts  water,  a  quadri-acid  salt 
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is  formed,  which,  daring  the  cooling,  becomes  a  white  swollen 
mass;  boiling  alcohol  divides  the  ter-acid  salt  into  bi-acid  and 
h jdvate  of  margaric  acid. 

Margarate  of  Soda :  NaOyMgO,,  is  a  salt,  easily  soluble  in  alco- 
hol ;  and  which  forms,  with  a  little  water,  a  stiff  jellj-like  soap, 
which  becomes  solid  by  cooling;  it  decomposes,  in  contact  with 
water,  like  the  potassa  salt.  The  baryta  %aUy  BaMgO,,  appears 
as  a  white  powder,  insoluble  in  water ;  likewise  the  lime-salt. 

Margarate  of  Lead:  PbOyMgO,.  If  a  solution  of  acetate  of  lead 
be  added  to  an  alcoholic  solution  of  the  neutral  soda-salt,  a  toI- 
umingus  precipitate  is  formed,  which  is  heavier  after  drying,  and 
which  melts  by  heating  to  a  doughy,  plaster-like,  -transparent 
mass.  If  the  neutral  lead-salt  be  digested,  a  few  days,  with  vine- 
gar of  lead,  we  obtain  a  granular  mass,  no  longer  fusible,  and 
which  consists  of  2(PbO,Mga)-K6PbO+Ac03). 

Hydrate  of  Stearic  Acid:  2H04-Mg,05,  is  found  most  abundant- 
ly in  animal  and  vegetable  t&Uow.  Tallow-soap  (best  from  mutton 
*  tallow)  is  dissolved  in  6  parts  boiling  water;  the  solution  decom- 
posed by  hydro-chloric  acid,  and  the  deposited  mixture  of  stearic 
and  oleic  acids  pressed  between  warmed  metal-plates  so  long  as 
oleic  acid  still  flows  out;  what  remains  behind,  is  impure  stearic 
acid,  and  serves  for  stearine  candles.  By  repeated  crystallisation 
from  boiling  alcohol,  we  obtain  the  pure  acid;  if  its  melting  point 
lies  below  70^,  margaric  acid  is  admixed.  From  the  hot  alcoholic 
solution,  the  stearic  acid  crystallizes  at  50°  in  large  shining  scales; 
insoluble  in  water,  with  boiling  alcohol  miscible  in  all  proportions; 
after  cooling,  the  concentrated  solution  stiffens ;  also  soluble  in 
boiling  ether;  the  alcoholic  solution  reacts  slightly  acid.  Stearic 
acid  burns  with  a  clear  flame ;  specific  gravity  of  the  fused  acid  equals 
0.854.  If  it  be  heated  a  short  time  with  concentrated  nitric  aeid^ 
or  with  sulphuric  and  chromic  acid,  it  is  converted  into  margaric. 
acid.  By  the  farther  action  of  nitric  acid,  we  obtain  the^  products 
mentioned  in  connection  with  margaric  acid. 

Stearic  Acid  Salts.  They  resemble  those  of  margaric  acid. 
The  neutral  alkali  salts  are  soluble  in  water,  and,  by  treatment 
with  much  water,  are  converted  into  free  alkalies,  and  acid  salts; 
the  compounds  with  the  alkaline  earths,  the  earths,  and  the  oxides, 
of  the  heavy  metals,  are  insoluble;  they  are  most  easily  obtained 
by  double  decomposition.  The  neutral  salts  correspond  to  the  for- 
mulae 2B0-f  MgjOp  and  B0,H0,Mg,05. 

The  Potassa  Salty  2KO  +  Mg30^  crystallises  from  the  hot  alco- 
holic solution,  in  white,  fatty,  infusible,  shining  scales.  One  part 
salt  forms,  with  10  parts  cold  water,  an  opaque  slime,  which  melts 
at  99°,  and  stiffens,  after  the  cooling,  to  a  shining  mass ;  dissolves 
in  25  parts  boiling  alcohol;  the  solution  stiffens  after  cooling.  If 
the  neutral  salt  be  dissolved  in  100  parts  hot  water,  during  the 
cooling  there  separates,  under  the  liberation  of  pure  potassa,  a 
mixture,  which  consists  of  (2K0-hMg,0j-h(K0,H0,Mgs0f}.  The 
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compoiiDd  EO,HO,Mg,0^  is  also  obtained,  if  1  part  2E0,+Mg,0f 
be  dissolved  in  20  parts  boiling  water,  and  the  solution  mixed  with 
1000  parts  water;  crystallizes  from  the  alcoholic  solution  in  leaf- 
lets of  a  mother-of-pearl  lustre,  which  are  soft  at  100^.  If  this 
salt  be  repeatedly  treated  with  1000  parts  of  boiling  water,  a 
turbid,  milky  fluid  arises,  which,  at  75°,  is  transparent  and  mobile, 
and  which  deposits,  at  67°,  leaflets  of  mother-of-pearl  lustre,  con- 
Bi8tingofKO,3HO,+2Mg,0,;8(KO,HO,Mg,0,)«(2KO+Mg,0,) 
+^0,8HO+2Mg,0,). 

The  Soda  SaUj  2NaO,  -h  ^ifiv  behaves  like  the  potassa  salt. 

The  Stearate  of  Lead,  2PbO+Mg,Oj,  appears  as  a  white,  fusible 
mass,  insoluble  in  water.  If  we  melt  together  21  parts  of  oxide  of 
lead  and  100  parts  of  stearic  acid,  we  obtain  a  solid,  gray-white 
mass  of  radiated  fracture,  which  melts  at  100°,  slightly  soluble  in 
boiling  alcohol,  and  consists  of  PbO,HO,Mg205.  If  stearic  acid  be 
boiled  with  vinegar  of  lead  under  exclusion  of  air,  we  obtain  a  hard, 
transparent  mass,  which  consists  of  4PbO+Mg,03. 

Margarin-mlphurie  Acid.  If  olive-oil  be  mixed  MmrgMin-fful-  • 
with  half  its  weight  of  sulphuric  acid  in  small  quanti-  P^'^^  ^^ 
ties,  a  slightly  colored  pasty  mass  is  thus  obtained,  which  consists 
of  paired  compounds  of  margaric  acid,  oleic  acid,  and  glycerine 
with  sulphuric  acid ;  free  sulphuric  acid  is  also  obtained.  If  the 
mass  be  mixed  with  threefold  its  weight  of  warm  water,  there  are 
deposited  margarin-sulphuric,  and  olem-sulphuric  acid,  in  the  state 
of  syrup,  and  can  be  easily  removed.  The  separation  of  both 
adds  is  impossible;  they  both  dissolve  in  alcohol  and  water.  If 
the  watery  solution  be  left  standing  a  little  time,  meta-margaric 
and  meta-oleinic  acid  are  deposited,  and  in  the  solution  is  found 
sulphuric  acid  in  combination  with  hydro-margaritinic  acid;  if  this 
solution  be  warmed,  the  hydro-nlargaritin-sulphuric  acid  de- 
oomposes  into  hydro-margaratinio  and  sulphuric  acid,  the  former 
of  which  is  deposited.  But  if  an  aqueous  solution  of  margarin- 
sulphuric  and  olein-sulphuric  acid  be  immediately  heated,  before 
the  separation  of  the  meta-margaric  acid  takes  place,  by  dro-marffaric 
acid  is  obtained,  simultaneously  with  hydro-oleinic  acid,  both  of 
which  are  deposited,  and  the  solution  contains  pure  sulphuric  acid. 
Meta-margaric  and  hydro-margaric  acid  are  solid,  and  can  be 
separated  by  expression  from  the  fluid  meta-oleinic  and  hydro- 
oleinic  acid.  The  following  formulae  appear  to  represent  these 
combinations : — 

Metamargaric  Acid  HO(G34H3,)03. 
Hydromargaric  Acid  HO^Cj^Hj^jO^. 
Hydromargaritic  Acid    HO(C34H3^)Oj. 

Metamargarie  acid  melts  at  50°,  the  hydromargaric  at  70°,  and 
the  hydbromavgaritic  at  68°. 
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Margaron.  Margaron:  (C^H^rC^HJO.-C^H^O.C?)-   If 

a  mixture  of  margario  aoid  with  qaicklime  be  dis- 
tilled, margaron  is  obtained — a  mass,  fusible  at  76^,  and  of  m 
mother-of-pearl  lustre. 
i7fi.  Mo^nK^i.         SUarophanic  Acid.   In  the  seeds  of  the  CoccubtM 

17th  Member,  .y    ,.        f       .  t-  •    j*  -n...!.         •    ^       j  • 

stearophanyi:  Indicu%  (semma  cocculi  mdici)  there  is  fonnd  in  com- 
Sti7cCHyC,H  bination  with  oxide  of  glycyl,  an  acid,  which  foses  at 
"^se^sft-  68^,  and  is  named  stearophanic  acid.  An  acid  of  the 

same  constitution,  HO,C3oH3303,  is  found  in  bassia  oil  (from  BoMma 
latifclia)  in  common  with  palmitic  acid ;  it  melts  at  70^,  but  agrees 
in  the  remaining  properties  with  stearophanic  acid.  The  coecle 
seed,  freed  from  the  white  shell,  is  extracted  with  boiling  alcohol, 
and  the  fat,  which  separates  during  cooling,  is  purified  by  repeated 
crystallization  from  boiling  alcohol.  The  pure  fat  is  saponified 
with  potash,  and  the  acid  obtained  from  the  soap,  in  the  ordinary 
way.  Crystallizes  in  small  needles  of  mother-of-pearl  lustre ;  the 
fused  acid,  by  cooling,  stifiens  in  star-formed  groups.  Easily  puU 
verized,  readily  soluble  in  pure  alcohol,  and  completely  separates 
after  cooling;  gives,  with  soda,  a  crystallizable  salt;  in  other 
respects,  the  salts  behave  like  the  margaric  acid-salts.  The  acid 
procured  from  the  bassia-oil,  and  purified  by  repeated  crystalliift- 
tion  from  ether,  is  converted,  by  the  action  of  chlorine,  into  deca- 
chlor-bassiaic  acid  —  H0(6aCljp  12C^„  Cfi)Oy 
21 8t  Member.  Behynylic  Aeid:  H0,Bh03,  is  found  in  behen-oil, 
Behynyi:  which  is  procured  from  the  nut  of  Moringa  oletfera. 

Bh.  2ic,H2,C2  It  is  a  mixture  of  oleate,  margarinate,  and  behenato, 
HsbC^^h^.  ^f  glycyl.  The  behen-oil  soap  is  decomposed  by 
hydrochloric  acid,  the  acid  mixture  repeatedly  dissolved  in  alco- 
hol, and  the  crystals,  which  are  first  deposited,  collected.  The 
behenic  acid  is  pure,  if  the  melting  point  lies  at  76^;  it  stifiens  in 
white,  shining  crystals,  which  are  very  friable,  and  agree  in  the 
remaining  properties  with  stearic  acid. 

The  Wax  Acids. 

28d  M^ber.  Ckrouic  Add,  'SLO^GjOy  An  intimate  mixtore  of 
Cerossyi :  cerossin  (sugar-canc  wax)  and  potassa-lime,  is  heated 
Cy- 2^jHyC,H  in  a  metal-bath  to  260°.  Accompanied  by  evolution 
"=="  48  4r  Qf  hydrogen,  cerosinate  of  potassa  is  formed,  whiok 
is  decomposed  by  boiling  with  water  and  hydrochloric  acid.  From 
the  hot  solution  in  naphtha,  the  acid  crystallizes  during  the  cooling; 
it  is  white,  fuses  at  98^.5,  and  is  only  slightly  soluble  in  alcohol 
and  boiling  ether.  ^ 
26th  Member.  Cerotic  Acid  (Cerin):  HOjCtOj.  Beeswax  con- 
Cerotyl:  Ct26  sists  essentially  of  cerotic  acid  and  miricin.  If  the 
aHg^CgHssCM  wax  be  boiled  with  alcohol,  the  cerofcinic  acid  is  pre- 
»•  cipitated  during  the  cooling.    ThejuoU  ^  -* '^^^^ 


COMBDfATIONS  OF  OXIDl  07  MBTHTL  WITH  FOBMTL  ACIDS.      168 

•  

with  caustic  potassa,  and  the  soap  decomposed  by  an  acid.  From 
the  separated  acid  the  baryta  salt  is  produced ;  the  latter  after 
drying  is  repeatedly  extracted  with  ether,  and  the  acid  separated 
by  hydrochloric  acid.  It  is  also  obtained  by  heating  cerotin  (p.  116) 
with  hydrate  of  potassa.  Fron^  the  boiling  alcoholic  solution  we 
obtain  the  cerotic  acid  in  crystals ;  it  melts  at  79^ ;  is  converted 
by  the  action  of  chlorine  into  HO(6C,CL,21C,H,,C,H)03.  From 
the  Ceylon  beeswax  the  acid  cannot  be  obtained. 

Melisnc  Acid :  HOjMyOj.  Melissin  (oxy  hydrate  of  29th  Member, 
melissyl)  is  fused  with  potassa  lime;  accompanied  by  m7.2^!^\c 
•Tolution  of  hydrogen,  there  is  produced  melissio  acid,  H^^i^'  ' 
whose  particular  properties  are  not  known. 

SaUrlike  Combinations  of  the  Oxides  of  the  Methyl  Group  with  the  Acids 

of  the  Formyl  Group, 

As.  the  oxides  of  the  methyl  group  combine  with 
inorganic  acids,  so  also  do  they  with  organic  acids,  ^f  ^"^**?2'^^# 
The  production  of  these  combinations  is  given  in  methji.^^  ^ 
genem,  on  p.  94. 

Fwrmate  qf  Methyl:  MeO,Fo03.  Colorless,  etheric  fluid ;  boils 
at  84^;  sp.  gr.  0.9447.  By  action  of  chlorine  is  converted  first  into 
formate  of  oxychloride  of  formyl,  and  at  last  into  chlorformate  of 
oxychloride  of  chlorformyl. 

Bane  Formate  of  Methyl  (Formal):  SMeO+FoO,  or  HO,MeO, 
(C,H)0.  Two  parts  wood-spirit,  two  parts  peroxide  of  manganese, 
and  two  parts  sulphuric  acid,  mixed  with  an  eaual  portion  of  water, 
are  submitted  to  gentle  distillation.  The  distillate  is  rectified,  and 
what  passes  over  at  40^  is  collected  alone.  Colorless,  agreeably 
aromatic  smelling  fluid;  soluble  in  all  proportions  in  water  and  alco- 
hol ;  boils  at  88  ,  and  corresponds  gassiform  to  6  volumes  gas.  If 
some  potassa  be  added  to  the  aqueous  solution,  thus,  under  produc- 
tion of  wood-spirit  and  formate  of  potash,  a  colorless  fluid,  methyl 
lal  is  formed;  it  boils  at  42^,  sp.  gr.  0.8581;  recmres  three  parts 
water  for  solution,  and  consists  of  CoH,04a(C,U3)0,(C4Hf)03B 
HeO,HO + MeO,FoO.  If  methylal  be  exposed  to  the  action  of 
ehlarine^  we  obtain  a  fluid  combination,  which  consists  of  C^HCl, 

0,-(2C,Cl){gf+(C.H)0(?) 

Chhrformate  of  Methyl :  MeO,(C,Cl)03,  is  obtained  by  the  ac- 
tion of  wood-spirit  upon  oxychloride  of  chlorformyl,  accompanied 
by  production  of  hydrochloric  acid.  Oily  fluid,  boils  at  78^,  and 
possesses  a  sufibcating  odor. 

Acetate  of  Methyl:  MeO,Ao03,  is  abundantly  formed  by  dis- 
tillation of  wood.  Is  obtained  by  distillation  of  sulphate  of  methyl 
with  acetate  of  soda.  Thin,  colorless  fluid,  of  agreeable  etheric 
odor  and  burning  taste;  boils  at  54^ ;  sp.  gr.  0,9774.    Dissolves  in 


164  ACETATE  OF  ETHYL. 

two  parts  water,  and  by  chloride  of  calcium  is  again  precipitated; 
miscible  with  alcohol  and  ether  in  all  proportions.  Upon  the  pro- 
ducts of  decomposition  which  are  obtained  bj  the  action  of  chlo- 
rine, vide  acetate  of  oxychloride  of  formyl. 

Xylity  Mesity  Metiten^  and  Xylit-naphtha  may  be  regarded  as 
combinations  of  oxide  of  methyl  with  AcO  and  AcO,.  Xylitai 
MeO,AcO+MeO,AcO,;  MesitaMeO.AcO;  Mesiten-iMeOAcO^ 
and  Xylit-naphtha  2MeO+AcO.  Xylit  and  mesit  are  found  in 
crude  wood-spirit;  the  former  boils  at  61.5%  the  latter  at  71^. 
Mesiten  is  obtained  if  xylit  be  distilled  with  equal  quantity  of  sul- 
phuric acid,  as  well  as  by  the  action  of  hydrate  of  potassa  upon 
xylit  simultaneously  with  xylit  oil,  C„HgO,  and  xylit  resin,  CgB^,0. 
Mesiten  has  the  same  constitution  as  aceton,  but  it  boils  at  68^ 
(aceton  at  65®). 

Chloracetate  of  Methyl:  1460,^0^013)03,  is  obtained  by  the  ac- 
tion of  wood-spirit  upon  oxychloride  of  chloracetyl.  Agrees  in  its 
properties  with  chlorformate  of  methyl.  ButyraU  of  Methyl:  Me 
0,Bu03.  Colorless,  etheric  liquid;  boils  at  98^ ;  sp.  gr.  0.904.  Fo- 
lerianate  of  Methyl:  MeOfVaO,.  Very  mobile,  water-clear  fluid, 
of  aromatic  odor;  boils  at  114° ;  sp.  gr.  0.920.  CaproruUe  of  Methyl: 
MeO,0aO3,  quite  equals  the  former  compound.  Oaprate  of  Methyl: 
MeO,0pO3.  Odorless,  mobile  liquid,  of  strong  aromatic  odor; 
scarcely  soluble  in  water,  but  easily  soluble  in  alcohol  and  ether. 
Margarate  of  Methyl:  MeOyMgO,,  is  solid,  crystaUine,  melts  in 
the  warm  hand,  may  be  distilled  without  decomposition. 

Formate  of  Ethyl:  AeO,Fo03.  Metamerio  with 
of  oide^of"^  acetate  of  methyl.  Water-clear  fluid,  of  agreeable 
ethy^    ^         ^^^^  ^^^  taste;  soluble  in  nine  parts  water;  boils  at 

54.^9;  sp.gr.  0.944;  decomposes  in  contact  with  water 
into  alcohol  and  formic  acid.  If  chlorine  be  allowed  to  act  upon 
formate  of  methyl,  we  obtain  in  the  beginning  a  compound  the 
same  as  formate  of  oxychloride  of  acetyls- (04H5)O,(0j|H)O3-f(C4 

H3)  <  Qj  (02H)O3=s0flH301O4;  we  compare  formate  of  oxychloride 

of  acetyl. 

Chlorformate  of  Ethyl:  AeO,(Oj01.)03,  is  obtained  by  the  action 
of  alcohol  upon  the  oxychloride  of  chlorformyl.  Colorless  fluid; 
boils  at  94° ;  excites  a  copious  flow  of  tears. 

Acetate  of  Ethyl  (Acetic  Ether) :  AeO,Ac03,  is  found  produced 
in  many  wines;  is  best  obtained  by  distillation  of  ether-sulphate 
of  potassa  with  acetate  of  soda.  Odorless  fluid,  of  very  agreeable 
odor,  and  burning  taste;  dissolves  in  1\  parts  water;  mixes  with 
alcohol  and  ether  in  all  proportions.  If  chlorine  be  conducted  into 
acetate  of  ethyl,  we  obtain,  by  the  first  action,  a  combination  simi- 
lar to  acetate  of  oxychloride  of  acetyl  ssOgH^OlO^  (v.  the  last 
combination). 

Ba%ie  Acetate  of  Ethyl  (Acetal):  SAeO+AcO,,  is  produced  by 
the  slow  oxidation  of  alcohol  by  means  of  platinum-black.    Color- 
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less,  thin-flowing  liqnid,  smelling  like  nitric  ether ;  miscible  in  all 
proportions  with  alcohol  and  ether;  dissolves  in  6  parts  water;  boils 
at  §5^.2;  sp.  gr.  0.833.  In  contact  with  platinnm-black  changes 
in  the  air  into  acetic  acid;  gives  with  hydrate  of  potassa  aldehyd- 
resin,  and  is,  perhaps,  a  combination  of  ethyl-oxide  with  aldehyd, 
(C,H,)0 + (C,H,)0,HO-  C.H,0,. 

Chloracetate  of  Ethyl:  AeO,(C^Cl3)03.  If  chloracetic  acid  salt  be 
distilled  with  alcohol  and  sulphuric  acid,  an  agreeable  smelling 
fluid  is  obtained.  Oxychlor-ehloracetate  of  ethyl  is  obtained  by 
the  action  of  chlorine  upon  the  acetate  of  ethyl. 

Ether-BulphaceticAdd:  HO(AeO,C^H„'"SO^'"S03.  Dry  sulpha- 
ceto-sulphate  of  silver,  diff'used  in  alcohol,  is  decomposed  by  a  cur- 
rent of  dry  chlorine  gas;  we  obtain  chloride  of  silver,  and  a  clear 
fluid,  which,  evaporated  in  a  vacuum,  leaves  behind  a  syrup-thick 
masQ,  of  sharp,  aromatic,  etheric  taste;  completely  soluble  in  wa- 
ter; gives,  saturated  with  oxide  of  silver,  a  fatty  salt  of  mother- 
of-pearl  lustre,  deliquescent,  and  consisting  of  AgO,(AeO,C4H2, 
^SO^SO,. 

Aerate  of  Ethyl:  AeO,Acr03.  Very  thin-flowing  liquid,  of  agree- 
able, aromatic  smell ;  boils  at  63^.  By  the  presence  of  bases  and 
water,  is  converted  into  acetic  ether. 

Propionate  of  Ethyl:  AeO,PrOj.  Water-clear  fluid,  of  agreeable 
fruit  odor. 

Butyrate  of  Ethyl:  AeOjBuOj.  A  thin  fluid;  colorless,  very 
mobile,  easily  inflammable,  of  a  pleasant  fruit  odor,  little  soluble 
in  water,  easily  soluble  in  alcohol,  and  ether,  of  sp.  gr.  0.904 ; 
boiling  point  114^.8.     Occurs  in  rum. 

Bichlor-btUyrate  and  QuadricMor-butyrate  of  Ethyl  are  both  in- 
soluble, and  are  not  decomposed  by  cold  solution  of  potassa. 

Valerianate  of  Ethyl:  AeO,ya03.  A  water-clear,  colorless  fluid 
of  peculiar  cough-exciting  smell,  like  fruit  and  valerian ;  insoluble 
in  water;  sp.  gr.  0.865;  boiling  point  133^. 

Capronate  cf  Ethyl:  AeO,Ca03.  Colorless  fluid,  of  pleasant,  pe- 
culiar smell,  and  burning  taste ;  sp.  gr.  0.882 ;  boiling  point  162^. 

Oenanthate  of  Ethyl :  AeO,Oe03.  Colorless,  agreeable  smelling 
fluid,  of  burning  taste ;  crystallizes  in  the  cold. 

Oenanth'Ether :  AeO,(C„Hj3)Oj,  occurs  in  wine  fuselole;  in  a 
pure  state  colorless,  of  strongly  stupefying  wine-smell,  and  sharp, 
unpleasant  taste;  in  water  slightly,  but  in  alcohol  and  ether,  easily 
soluble. 

Capr ate  of  Ethyl:  AeO,Cp03.  Colorless,  thin-flowing,  of  pleasant 
odor,  resembling  pine-apple;  sp.  gr.  0.84;  boiling  point  214^. 

Lauro-stearate  of  Ethyl :  AeO|La03.  Crystallizes  at  — 10°  in 
small  spears;  sp.  gr.  0.86;  boiling  point  264°. 

Ether-myristicAcid:  AeO,HO,2My03.  A  transparent,  color- 
less fluid,  soluble  in  hot  alcohol,  and  ether. 

Margar ate  of  Ethyl.  Solid;  fuses  at  22^,  and  stifiens  into  nee- 
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dies  of  mother-of-pearl  liutre;  from  an  etherio  solntton  at  8^,  it 
forms  large  beantifdl  crystals  of  an  almost  diamond  lustre. 

JSther-gtearic  Acid :  AeO^ILOjMgfig.  Grystalliies  from  an  al* 
coholic  solution  in  silkj-lostred  needles. 

Stearophanate  of  Ethyl:  AeO^SphO,.  A  brownish  white,  semi- 
transparent  solid,  fuses  at  82^,  brittle,  nearlj  odorless,  and  of 
butter-like  taste. 

Behenaie  of  Ethyl:  AeO,B703.  Semi-transparent,  inodorouit 
crystalline,  fuses  at  49^. 

Cerotinate  of  Ethyl :  AeO,CoO,.  A  wax-like  mass,  fuses  at  60^. 
Combmations  Acetate  of  Amyl:  AmOjAcO,.  Colorless,  Tery 
of  the  oxide  of  thinly-flowing  liquid,  of  ether-like,  aromatic  odor; 
»mji-  lighter  than  water ;  boils  at  188^. 

Valerianate  of  Amyl:  AmOYaO^.  A  cold  saturated  solution  of 
acid  chromate  of  potassa  is  mixed  with  an  excess  of  sulphuric  acid, 
and  then  spirits  of  amyl  added.  Under  evolution  of  heat,  Talerianie 
acid  is  formed,  which  remains  dissolved  in  water,  and  valerianate 
of  amyl,  which  floats  upon  the  surface.  Of  a  peculiar  odor,  re- 
sembling that  of  wine-dregs  under  decomposition. 
Combinations  Ethalote  of  (7e< Ay Z  (Spermaceti):  GeO,Ae03— Oj, 
of  oxide  of  H^O,.  Spermaceti  occurs  in  particular  cavities  .of 
ethyl.  Spermar  the  head  of  the  Phyeeter  maeroeephaluif  Twrsio  mi- 
^^  cropSj  OrthodoUy  and  Delphinus  edentuluij  in  sperm 

oil  dissolved,  and  is  separated  after  the  death  of  the  animal  as  a 
white,  semi-transparent,  brittle,  talcose-feeling  mass,  of  a  crystal- 
line fracture.  By  repeated  crystallization  from  boiling  alcohol, 
the  yet  retained  oil  is  removed;  the  thus  purified  sperm  is  called 
Oetin.  Crystallizes  from  a  hot  alcoholic  solution  in  slender,  white, 
mother-of-pearl  lustred  leaves,  which  fuse  at  49^,  and  volatiliiea 
at  360^,  without  decomposition.  Gives,'  by  oxidation  with  nitrio 
acid,  pimelinic,  adipinic,  and  succinic  acids. 
Combination  of  Oeroetnote  of  Oeroeinyl  (Cerosin):  C^H^O-fO^ 
oxide  of  cero-  H^OjCsG^H^O,,  occurs  upon  the  surface  of  sugar* 
sinyi:  sugar-  cane.  In  pure  state  is  white  and  crystallizable;  melts 
cane  wax.  ^^  330 .  insoluble  in  cold  alcohol,  but  easily  soluble 
in  hot;  dissolves  with  difficulty  in  boiling  ether;  burns  with  beau- 
tiful white  flame. 

Cerotate  of  Oerotyl  {Chinese  Wax):  C„H„0+C^ 

o:ddnfS^wL  ^sfii^Csfisfir     The  Chinese  wax  of  commerce 
CUneae  wax;     recrystallized  from  alcohol  and  naphtha,  washed  with 

ether,  and  then  boiled  in  water,  fuses  at  82^,  and 
by  distillation  separates  into  cerotic  acid,  and  ceroten  C^H^. 
Compound  of  Palmttote  of  Meltssyl  (Myricin):  CAo+C„ 
oxide  of  meiis-  H3j03>=  C^^H^O,.  That  part  of  beeswax  insoluble 
syL  Myridn,  in  boiling  alcohol  is  myricin.  It  mav  be  considered 
^*®®*^*^  as  palmitate  of  melissyl ;  is  greenish,  and  fuses  at 

64^.    By  treatment  with  an  alcoholic  solution  of  potassa,  it  sepa- 
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rates  into  hydrate  of  oxide  of  melissyl  and  palmitate  of  potassa. 
If  m jricin  or  common  wax  be  treated  a  long  time  with  nitric  acid, 
we  thus  obtain  pimelinic,  adipinic,  lipinic,  and  succinic  acid. 
The  white  wax  bleached  by  the  9un  or  by  chlorine  rBx^'i, 

•  -1  .....       ,  r,       .     .   1  •      3  wnito  wax. 

IS  mostly  myricin ;  it  is  white,  tasteless,  inodorous ; 
sp.  gr.  0.884;  below  0^  brittle  and  hard;  at  common  temperatures 
kneadable;  fuses  at  66^;  requires  ten  parts  boiling  ether  to  dis- 
solye  it ;  is  insoluble  m  cold  ether,  dissolves  partially  by  boiling 
alcohol  (cerotic  acid) ;  furnishes  by  dry  distillation  the  so-called 
wax-butter,  which  is  a  mixture  of  palmitic  acid,  mar-  —   .i^^^ 
garic  acid  (7),  parafSn,  etc.     As  is  known,  the  cells 
of  the  bee  consist  mostly  of  wax ;  this  originates  in  part  from  the 
Tegetable  matter  upon  which  the  bee  feeds;  yet  the  greater  part 
of  the  wax  which  the  bee  exudes  from  between  the  abdominal 
rings,  is  a  product  of  the  yital  functions  of  those  organs ;  for  the 
bees  continue  to  make  wax,  if  they  be  fed  with  pure  honey.    In 
this  case,  it  can  only  be  formed  by  the  deoxidation  of  sugar. 

By  palm  wax,  we  understand  that  wax  occurring  j^ppg^dij  to 
upon  the  bark  of  Ceroxyhn  andieola,  a  tree  growing  wax.    Palm 
in  New  Grenada.    It  fuses  at  70^,  and  must  consist  wax. 
of  C„H,,0,-C»H,.0,.     Oemauba  wax  has  also  the  cemanba  wax. 
same  constitution ;  it  forms  a  thin  covering  to  the 
surface  of  the  leaves  of  the  cernauba  palm,  and  is  dissolved  away 
after  the  drving  of  the  leaves.     From  the  boiling  alcoholic  or 
etheric  solution  it  is  separated  crystalline ;  fuses  at  63^,  easily 
pulverixable. 

Mjfriea  wax  is  obtained  by  boiling  the  berries  of  Mjrioa  wax. 
•everal  species  of  Myriea^  particularly  Myrica  eerir 
feroj  a  tree  growing  abundantly  in  Louisiana.    It  is  green  and 
brittle,  fuses  at  87  ,  sp.  gr.  1.05,  and  in  pure  state  must  consist 
of  Cjfi^Og.    Of  the  same  constitution  must  be  also  the  Oetiba 
wax,  which  is  probably  procured  from  the  kernel  of 
the  Myriita  ocuboy  a  shrub  occurring  in  the  province  ^^^ 

of  Pera ;  it  is  yellow,  and  fuses  at  86^. 

Leaf  wax   occurs  in  intimate  combination  with  l<oafwax. 
chlorophyl  in  the  grasses  and  leaves.    The  green 
leaves  are  expressed,  dried,  and  treated  with  bomng  alcohol ;  after 
cooling,  the  wax  is  precipitated  with  green  color ;  soft,  viscid,  and 
soluble  in  boiling  alcohol.    The  green  color  is  caused  by  chlo- 
rophyl. 

Ccrh  wax  occurs  in  the  bark  of  >the  cork-tree  Cork  wax. 
{Qturcue  euber  X.),  and  is  obtained  by  extraction 
with  strong  alcohol.    After  evaporation  of  the  alcohol,  we  obtain 
the  wax  in  yellow  crystals.    It  consists  of  C^H^O,,  and  treated 
with  nitric  acid  must  give  an  acid,  eerie  acid,  consist-  q^^  ^^^ 
ing  of  RO.C^Rifiv 
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SECOND    CLASS. 

HTBROfOLTCABBTLS. 

FirU  Grmip. 
Carbon  Nucleus:  C^. 

The  first  group  of  the  Hydropolycarbyk  consists  of: — 

a.  The  AUyl  Gfroup^  and 

b.  The  OUyl  Ghroup. 

ALLYL  GROUP. 
Component  C^H, ;  Nucleiu  C,;  AcliTe  element  H. 

To  the  radicals  of  this  group  belong : — 

Member  2.  Allyl,  A11-»2C,H,C^H— C.H^ 
"  8.  Odmyl,  Od=3C,H^C^H=C,H^. 
"      6.  Femlyl,     re-»6C,H^C„H-CJBf„. 

SECOND  XSMBBB. 

ALLYL. 

Occurrence. — Garlic  oil,  which  is  procured  by  distillation  of  the 
bulbs  of  Allium  eativum^  (garlic)  with  water,  is  a  mixture  of  oxide 
of  allyl  with  sulphur-allyl.  The  same  oil  is  probably  found  also  in 
the  plant  miliaria  officinalis  {Erysimum  aliaria,  in  the  plant  Thlcupi 
arvensisj  in  common  with  the  so-called  yolatile  oil  of  mustard,  which 
may  be  considered  as  a  compound  of  sulphur-allyl  with  sulphur- 
cyanogen.  The  same  mixture  can  also  be  obtained  from  the  seeds 
of  Thlaspi  arvensis  yet  it  is  not  already  completely  formed  in  the 
same,  but  arises  by  a  process  of  fermentation.  From  the  root  of 
the  Alliaria  officinalis  we  obtain  only  oil  of  mustard. 

.         The  Crude  O-arlic-oily  as  it  is  procured  by  distilla- 
Gru  e  gar  c-     ^j^^^  ^j  garlics  with  water  (1  cwt.  garlics  give  8  to  4 

oz.  oil),  is  a  yellowish-brown,  oily  fluid,  sinking  in 
water,  of  peculiar  offensive  garlic  odor.  If  this  fluid  be  heated 
to  150^,  it  begins  to  boil,  and  now  commences  instantaneously  a 
rapid  heating,  accompanied  by  continual  decomposition,  by  which 
a  yapor  escapes  of  insupportable  suffocating  smell ;  no  trace  of  oil 
goes  over,  and  a  black  glutinous  mass  remains  as  residue. 

If  the  crude  garlic-oil  be  distilled  over  a  salt-bath, 
p^    ed  gar  0    ^j^^  volatile  part  of  the  oil  goes  over  soon,  even  before 

the  fluid  boils,  and  thus  is  produced  the  purified  gar- 
lic-oil ;  it  is  lighter  than  water,  and  suffers  no  change  by  boiling ; 
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it  posBesses  a  pale,  yellow  color,  and  a  strong,  unpleasant  garlic 
smiell.     This  oil  behaves  toward  reagents  like  snlphnr-allyl. 

If  we  let  potassium  act  upon  the  pure  water-free  ^^  purified  oU 
oil,  the  latter  is  covered  with  a  leather-brown  layer,  is  a  mixtnre  of 
which  consists  of  sulphide  of  potassium,  potassa  and  oxide  of  aiiyla. 
a  resinous  substance,  whilst  at  the  same  time  a  small  "^pi^^r-^Uyi- 
quantity  of  gas  escapes,  which  bums  with  pale,  blue  flame.  If, 
when  the  evolution  of  gas  has  ceased,  the  fluid  be  quickly  distilled 
firom  the  sediments,  it  will  not  be  farther  attacked  by  potassium, 
and  exhibits  pure  sulphur-allyl,  AUS ;  probably  in  the  pure  garlic 
oil  a  compound  of  AllS-f-HS  occurs. 

AUf/l  Oxide  possesses  the  property  of  forming  with  nitrate  of 
silver  a  crystalline  compound,  which  consists  of  AUOyAgOyNO,* 
This  compound  is  formed  directly  by  the  use  of  oxide  of  allyl;  and 
also  by  the  employment  of  sulphur-allyl;  it  is  formed  by  double 
decomposition,  and  the  separation  of  sulphide  of  silver.  If,  now, 
to  a  concentrated  alcoholic  solution  of  nitrate  of  silver,  pure  garlic- 
oil  be  cautiously  added,  in  this  manner,  very  often,  even  before  the 
separation  of  sulphide  of  silver,  the  above-mentioned  compound 
will  be  formed,  which  can  only  result  from  the  presence  of  oxide 
of  allyl. 

Oxide  of  Allyl:  AllO.    If  nitrate  of  silver-allyl  p    , .     . 
(Silver  oxyd-allyl  oxyd)  be   treated  with  ammonia,  2i^  iSth^oxy- 
nitrate  of  silver-ammonia,  and  oxide  of  allyl  are  gen. 
formed;   the  last  of  which  separates.    Completely 
colorless,  oily  fluid  of  peculiar  disagreeable  smell;  possesses  a 
strong  tendency  to  absorb  oxygen. 

Nitrate  of  Silver-allyl  (Silver  oxyd-allyl  oxyd):  AllO+AgO, 
NO^  To  an  alcoholic  solution  of  nitrate  of  silver  add  oxide  of 
allyl  by  drops,  and  there  are  formed  crystals,  which  fill  the  entire 
fluid.  In  dry  state,  a  white  shining  powder,  which  is  quickly 
blackened  when  exposed  to  light  and  heat,  without  undergoing  a 
perceptible  decomposition.  Not  easily  soluble  in  cold  alcohol  and 
ether;  easily  dissolved  by  water;  bums  by  heating  with  quick, 
feeble  explosion.  It  is  quickly  decomposed  hj  fuming  nitric  add. 
HydroeMorie  acid  precipitates  chloride  of  silver.  Brought  in 
contact  with  ammonia^  at  once  oxide  of  allyl  is  separated. 

Sulphur-allyl:  AllS.     The  production  from  pure 
garlic-oil  is  given  above.     A  completely  colorless  pj^^  ^ 
water-clear  fluid,  powerfully  refracting  light,  pos- 
sessing a  garlic  odor,  lighter  than  water,  in  which  it  is  not  easily 
soluble,  but  easily  soluble  in  alcohol  and  ether.    It  can  be  distilled 
without  decomposition.   (For  formation  of  sulphur-allyl  from  mus- 
tard oil,  see  this.)     Fuming  nitric  acid  decomposes  the  combina- 
tion, forming  sulphuric  and  oxalic  acid.     Concentrated  sulphuric 
aeid  dissolves,  without  decomposing  it,  with  a  reddish  purple  color; 
it  absorbs  hydrochloric  acid  gas  in  great  quantity.     The  deep 
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indigo-blue  fluid,  after  standing  long  in  the  air,  is  bleached  by 
being  heated  and  thinned  with  water. 

Sulphur-allyl  combines  with  the  sulphides  of  scTcral  metals, 
forming  sulpho-salts,  in  which  it  takes  the  place  of  a  base.  The 
Mercury  compound^  AUS + 2HgS,  appears  to  be  formed,  if  the 
combination  of  sulphide  of  mercury-allyl  with  chloride  of  mercury- 
allyl  {vide  below)  be  treated,  first  with'  potassa  and  then  with  dilate 
nitric  acid ;  completely  white  body. 

Silver  Compound:  A11S+ AgS(?),  is  obtained,  when  a  solution 
of  nitrate  of  silver  in  ammonia  is  mixed  with  an  excess  of  sulphur- 
allyl ;  the  oxide  of  allyl  is  separated,  whilst  often  a  white  preci- 
pitate is  produced,  which,  after  remaining  a  long  time,  is  decom- 
posed by  the  volatilization  of  sulphur-allyl. 

Platinum  Compound:  AlS+PtS,.  The  double  compound  of 
platinum-sulpho-salt  with  *^  chlor-platin-allyl"  is  treated  a  long 
time  with  sulphide  of  ammonium ;  ale-brown,  insoluble  in  water, 
alcohol,  and  ether.  Is  decomposed  at  100^,  accompanied  by  evo- 
lution of  sulphur-allyl.  Palladium  Compound:  2AlS-foPdS. 
We  add  a  small  quantity  of  an  aqueous  solution  of  pure  garlic  oil 
to  an  excess  of  the  nitrate  of  protoxide  of  palladium,  also  dissolved 
in  water.  A  loose,  light-brown  precipitate;  when  dried  exhibits 
a  tasteless  powder ;  insoluble  in  water,  alcohol,  and  ether;  loses 
at  100^,  sulphur-allyl.  0-old  Compound:  a  solution  of  chloride 
of  gold  gives  with  sulphur-allyl  a  beautiful  yellow  precipitate^ 
which  soon  clings  together  like  resin,  and  covers  itself  with  me- 
tallic gold. 

Ohlor-allyl  is  not  known  by  itself.  Combinations  of  the  same 
are: — 

All  ,     ^  u,         Sulpho'chhr-mereury -allyl:  (AllS4-2HgS)4-(All 
AUyi  and  chlo-  ci+2HgCl.)     If  concentrated  alcoholic  solution  of 

purified  garlic  oil  and  of  bichloride  of  mercury  be 
mixed  with  each  other,  there  is  formed  a  white  precipitate,  which 
is  increased  by  dilution  with  water.  If  this  precipitate  be 
boiled  with  alcohol,  the  compound  is  dissolved,  whilst  a  great  part 
of  the  precipitate  remains  undissolved.  By  dilution  with  water, 
the  compound  separates  from  the  alcoholic  solution ;  a  tolerably 
heavy,  perfectly  white  powder,  insoluble  in  water,  not  easily  solu- 
ble in  alcohol  and  ether,  blackens  in  the  sunlight.  If  overflowed 
with  a  concentrated  solution  of  potassa,  there  are  separated  oxide 
of  mercury,  and  a  body  which  probably  consists  of  AIlS4-2HgS. 

Sulpho-chlor-platinum-allyl :  (2 AUS  4-  SPtS,)  -I-  (AllCl -f  PtCl). 
If  to  an  alcoholic  solution  of  rectified  garlic  oil  an  alcoholic  solution 
of  chloride  of  platinum  be  added,  and  the  mixture  diluted  with 
water,  a  yellow  precipitate  falls  resembling  the  chloride  of  plati- 
num and  ammonium ;  insoluble  in  water,  and  soluble  with  difficulty 
in  alcohol  and  ether.  Hydro-sulphuric  acid  does  not  react  upon 
the  compound;  decomposes  at  100^* 
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THIRD  MIMBKR 

ODMYL. 

Formation, — This  radical  is  known  only  in  combination  with 
snlphar.  It  is  formed  when  sulphur  with  fatty  oils,  which  contain 
oleic  acid,  are  submitted  to  dry  distillation.  (Margaric  acid  and 
stearic  acid  do  not  give  this  compound.)  If  we  warm  sulphur 
with  fatty  oils,  for  instance,  linseed  oil,  it  is  gradually  dissolved, 
and  forms  a  thick,  dark  mass,  called  baUam  sulphurU.  By  in- 
creased heat,  a  violent  action  commences,  hydrosulphuric  acid 
being  evolved,  whilst  simultaneously  an  oil  goes  over  resembling 
garlic  oil.  This  oil  begins  to  boil  at  71^;  but  the  boiling  point 
continually  rises.  If  to  an  alcoholic  solution  of  the  oil  we  add  an 
alcoholic  solution  of  bichloride  of  mercury,  there  is  produced  a 
white  precipitate;  and  if  the  same  be  decomposed  by  hydrosul- 
phuric acid,  there  goes  over  by  distillation  a  pure  oil  lighter  than 
water.     This  is  the 

SulpIuhhydrO'Odmffl :  OiS+H8.  Possesses  an  unpleasant  gar- 
lic odor,  and  gives  with  perchloride  of  mercury  a  precipitate  of 
white,  mother-of-pearl  lustre,  consisting  of  (0dS,-J-2HgCl)-J-(0d 
S+2HgS).  With  an  alcoholic  solution  of  platinum,  a  precipitate 
is  obtained,  which  is  constituted  of  C,^H„S,Pt,Cl,=(OdS,-|-PtCl) 
+(OdS,-l-PtS). 

riFTH  MIMBIB. 

FERULYL. 

Occurrence. — Sulphoferulyl  occurs  in  assafetida  (resin  of  ferula 
(uqfetida)j  and  possesses  the  offensive  smell  of  that  substance. 

Sulpho-ferulyl  (Assafetida  Oil):  FyS  and  FyS,,  Pulverized 
assafetida  is  with  water  in  a  glass  retort  distilled  over  a  salt  bath. 
The  oil  which  goes  over  is  light  yellow,  of  a  most  disagreeable 
smell,  somewhat  soluble  in  water,  easily  soluble  in  alcohol  and 
ether.  After  standing  a  lone  time  it  is  decomposed,  hydrosul- 
phuric acid  being  evolved.  The  oil  begins  to  boil  at  135  to  140^, 
whereby  it  is  decomposed,  with  evolution  of  hydrosulphuric  acid. 
This  crude  oil  is  probably  a  mixture  of  simple  and  double  sulphur- 
femlyl.  If  this  oil  be  distilled  in  a  current  of  ammonia  gas,  there 
18  deposited,  at  150^,  in  the  neck  of  the  retort,  white,  shining, 
extremely  volatile  crystal  scales,  of  sulphide  of  ammonium,  if 
we  heat  the  oil  with  simple  and  quintuple  sulphide  of  potassium, 
it  evolves  at  185^  hydrosulphuric  acid,  whilst  the  color  of  the  oil 

Sows  always  darker.  Hydrochloric  Acid  0-as  gradually  colors 
e  oil  black ;  chlorine  produces  the  same  change  of  color,  under 
the  evolution  of  hydrochloric  acid,  and  the  formation  of  chloride 
of  Bolphor. 
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Concentrated  Nitric  Add  reacts  violently,  even  to  the  inflamma- 
tioQ  of  the  oil,  under  tbe  prodnction  of  acetic,  propiooie,  and  oxalic 
acid,  and  a  resinous  Hubstance.  In  the  same  manner  acta  Ckromie 
Aeid.  If  we  digest  the  crude  oil  a  long  time  with  hydrate  of  lead, 
or  if  we  lead  into  tbe  same  Svipkurou*  Acid  Gai,  we  obtain  a 
rosemary  smelling  oil,  which  consists  of  C^H^,™  4(C,,H„)S,+ 
HS.  The  same  compound  is  also  obtained  together  with  valeri- 
anio  and  propionic  acids,  if  the  crude  oil  be  oondncted  over  heated 
potassa  lime.  If  we  heat  the  crude  oil  with  hydrate  of  toda  to 
120°,  faydrosulpburic  acid  is  abundantly  erolved,  and  as  residue 
formate  and  acetate  of  soda  remain,  together  with  an  oil  con- 
sbting  of  C„H„S,. 

The  alcoholic  solution  of  the  crude  oil  gives  with  chloride  of 
platinum,  according  to  tbe  concentration,  temperature,  and  time 
of  acting,  variously  constituted  yellow  and  brown  precipitate!, 
which  consist  of  sulpho  ferulyl-sulpbo  platinum,  with  one,  two,  or 
three  atoms  of  chlorferulyl-oblorplatinnm=(Fy8j+I'tSJ+I|  2, 
and  3  (FyGl+FtCy.  Besides,  the  precipitates  have  an  ad- 
mixture of  sulphide  of  platinum.  With  perchloride  of  mercury, 
the  alcoholic  solution  of  the  crude  oil  gives  a  white,  flaky  precipi- 
tate; the  residual  fluid  gives  an  acid  reaction,  and  a  garlic  odor. 
If  the  precipitate  be  boiled  with  alcohol,  there  remains  a  graTtoh 
white  powder,  which  is  said  to  consist  of  (C^H„S,+  2HgS)+4H^ 
Cl+HgjSjCl.  From  the  alcoholic  solution,  whilst  cooling,  ispre- 
cipitated  a  white  salt  in  microscopic  crystals— (C,,H„8,+5HgS) 
+{C„H,„CU+HgCl). 

The  Oleyl  Group. 

ComponeDt  C,H,;  NucleiuC,;  Active  pulC^. 
With  the  oleyl  group  the  following  radicals  may  be  classed: — 
Member  1.  Terecryl",       Tr=.     C,IT^C„CjII=C,H,. 
"       3.  Angelioyl,    Ag=  3C,II,.Cj,CJI  =  C,.H. 
"     13.  Moringyl,     Mo-13C,n„C^C,H=C3,H_ 
"     16.  Oleyl,  01  -l(iC,n^C^C,H  =  C«H„. 

"     17.  Doeglyl,       Do=17CjH„C,.C,II=C,H3^ 
"     20.  Emcyl,         Er-20C,H„Cj,C,H=C„H„. 

Whether  the  radicals  of  the  oleyl  group  behave  to  those  of  the 
allyl  group  as  those  of  the  formyl  to  those  of  the  methyl  groap, 
the  insufficiency  of  previous  investigations  does  not  allow  us  to 
determine.  Like  those  of  the  formyl  group  they  all  combine  with 
three  atoms  of  oxygen  to  form  acids.  But  whilst  the  lower  mem- 
bers of  the  acids  of  the  formyl  series  are  fluid  at  common  tem- 
peratures, and  the  higher  are  solid,  in  the  acids  of  the  oleyl  groap 
an  inverse  condition  exists.  The  higher  members  are  called  oleic 
acids,  becaose  they  are  the  most  essential  acids  of  the  fats  which 
are  flnid  at  eonunon  temperature;  they  occur  in  combination  with 
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oxide  of  glycyl  always  in  company  with  the  solid,  fatty  acids,  as 
margaric  acid  and  stearic  acid. 

Terecric  Acid:  HO,TrO.(?).    This  acid,  yet  little  !»*  Member. 
known,  is  formed  simultaneously  with  terebinic  acid,  fcT?/^*) 
terephtalic  and  terebenzinic  acid,  by  the  auction  of  ssb^fi,.**  ' 
nitric  acid  upon  oil  of  turpentine;  we  obtain,  after 
decomposition  has  ceased,  a  resinous  substance,  insoluble  in  water 
and  alcohol,  which  consists  of  a  resinous  body,  terephtalic  and 
terebenzinic  acid,  and  an  acid  fluid,  in  which  are  found  together, 
free  nitric,  oxalic,  terebinic,  and  terecric  acid.     If  the  acid  solu- 
tion be  concentrated,  and  then  left  a  little  while  standing,  the 
oxalic  acid  and  the  terebinic  acid  are  deposited,  and  the  terecric 
fteid  is  dissolved  in  the  mother  liquor.    We  evaporate  the  liquor 
until  it  forms  a  doughy  mass,  dilute  the  same  with  water  and  sa- 
turate with  carbonate  of  baryta,  filter  from  the  precipitate  and 
decompose  the  terecrate  of  baryta  found  in  the  solution  by  sul- 
phuric acid.    After  evaporating  the  aqueous  solution,  we  obtain 
the  acid  as  an  orange-yellow,  uncrystallizable  mass,  of  a  sour  and 
afterward  astringent  and  bitter  taste,  which  is  decomposed  by 
heating,  and  forms  with  oxide  of  lead  a  salt  of  microscopic  crystals^ 
which  consists  of  PbO,CoH304. 

THIRD  MIMBIB. 

ANGELICYL. 

Angelic  Add:  HOAgO,,  is  found  with  valerianic  acid  in  the 
root  of  the  Angelica  officinalis.  The  dry  roots  are  boiled  in  8  to  4 
parts  hydrate  of  lime  and  water,  the  filtered  solution  is  concen- 
trated, then  over-saturated  with  sulphuric  acid  and  distilled.  From 
the  distillate,  after  a  little  time,  the  angelic  acid  crystallizes.  It 
appears  in  rather  transparent,  colorless  crystals,  which  give  a  sour 
reaction;  fuse  at  45^,  and  after  cooling  stiffen  to  a  shining  mass; 
poasessing  an  aromatic  odor;  not  easily  soluble  in  cold  water,  but 
easily  soluble  in  alcohol  and  ether;  boils  at  190^;  undecomposed 
dietillable.  If  the  salts  be  evaporated  in  the  air,  they  lose  a 
great  part  of  their  acid ;  the  compounds  with  alkalies  are  easily 
soluble  in  water  and  alcohol.  The  earthy  salte  dissolve  in  water. 
The  lime  salt  crystallizes  in  shining  leaflets.  The  lead  salt  appears 
in  beautiful  perfect  crystals,  not  easily  soluble  in  water.  The  salts 
of  peroxide  of  iron  give  with  the  alkaline  salts  of  angelic  acid,  a 
flesn-red  precipitate. 

TBIRTUNTH  MXMBBR. 

MORINGYL. 
Mo»18C^C»C,HaBC„H,7. 

Moringaic  Acid :  HO,Mo03,i8  found  with  behinic  acid  in  the  oil 
oiMoringa  aptera.  Fluid;  stiffens  crystalline  at  0^;  specific  gra- 
vity 0.908. 
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SIXTEENTH  MEMBER. 

OLEYL  AND  OLYL. 

Hydrate  of  Oleinic  Acid  (Oleic  Aoid^ :  HOyOlO,.  Oleic  acid 
occurs  in  inost  fats,  particularly  in  the  fluid,  in  combination  with 
oxide  of  glycyl.  A  few  of  these  oils  possess  the  property,  when 
they  are  exposed  in  thin  layers  to  the  air,  of  being  conveiied  into 
a  greasy  mass  under  absorption  of  oxygen,  whilst  others  form  dry, 
Tarnish-like  bodies;  the  former  are  called  not  drying,  and  the  lat- 
ter drying  oils.  GRie  cause  of  this  variety  of  behavior  lies  in  the 
difference  of  the  liquid  fatty  acids  occurring  in  the  oils;  but  whidi 
are  probably  constituted  alike.  The  not  drying  acid  is  called  olekUe 
and  also  oleic  acid,  and  the  drying,  olinic  acia.  The  production  of 
the  pure  acids  is  difficult  on  account  of  the  ^reat  tendenor  of  the 
same  to  a  higher  oxidation.  In  order  to  obtain  oleic  acid,  oil  ot 
bitter  almonds  is  saponified  with  potassa,  and  the  obtained  soap 
decomposed  by  hydrochloric  acid.  The  separated  mixture  of  oleic 
and  margaric  acid  is  digested  a  few  hours  with  oxide  of  lead  at  100^, 
andthemixture  leftalittle  while  in  contact  with  ether,  which  dissolves 
the  oleate  of  lead.  The  solution  of  ether  is  mixed  with  the  same  vo- 
lume of  water,  then  as  much  hydrochloric  acid  added  as  is  necessa- 
?r  for  complete  decomposition,  and  the  mixture  powerfully  shaken, 
he  oleic  acid  remains  dissolved  in  the  ether.  After  the  evapora- 
tion of  the  etheric  solution,  there  remains  behind  a  mixture  of 
pure  oleic  acid  with  oxidised  acid;  if  this  mixture  be  exposed  to  a 
temperature  of — 7^,  the  pure  acid  crystallizes,  whilst  the  oxidiiad 
acid  remains  dissolved.  Pure  oleic  acid  appears  at  lower  tempen^ 
ture  in  white  shining  needles,  which  melt  at  14^  to  an  inodoroaa, 
tasteless,  and  colorless  liquid,  which  does  not  redden  litmus,  and 
at  4^,  under  strong  contraction,  grows  stiff;  is  insoluble  in  water, 
but  easily  soluble  in  alcohol.  In  the  solid  form  it  is  unchangeable 

in  the  air,  but  in  a  melted  state  it  oxidises,  and 
adcL      ^  ^^^    forms  oxidized  oleic  acid^  which  should  consist  of  HO, 

CmH^O^.  If  we  let  oleic  acid  oxidize  at  100^,  thus 
will  be  obtained  carbonic  acid,  and  a  new  acid,  which  will  be  con* 
stituted  of  110,034113,04.  If  we  bring  pure  oleic  acid  in  contact 
with  nitrous  iukd  it  is  converted  into  an  acid,  which  melts  at  44^; 
gives  a  powerfully  reacting  acid — the  elaidie  aeidj  which  has  the 
Elaidic  acid.       ^^™^  Constitution  as  the  oleic  acid.     Elaidio  acid 

crystallizes  from  an  alcoholic  solution  in  broad  leaves; 
in  a  melted  state  it  oxidizes  to  form  an  acid,  no  longer  becoming 
solid,  which  must  consist  of  HOjC^^H^jOq.  Sulphurous  acid  pro- 
duces the  same  change. 

If  oleic  acid  be  boiled  a  lone  time  in  a  retort  with  dilute  nitric 
acid,  in  the  acid  distillate  are  found  butyric,  valerianic,  oapronie, 
oenanthic,  capric,  pelargonic,  and  capnnic  acid;  and  in  the  re- 
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Bidoe  lipinic,  adipinic,  pimelinio  acid,  etc.  By  dry  distillation 
oleic  acid  giyes  sebacic,  capric,  and  caprinic  acid,  ^y  the  form- 
ation of  sebacic  acid,  oleic  acid  diifera  from  all  other  acids. 
Heated  with  sulphur^  it  gives  sulphide  of  odmyl  (which  see). 

The  pure  Oleic  Add  Salts  are  scarcely  known ;  what,  ontil  re- 
cently, were  considered  as  sach,  were  a  miztnre  of  oleic  acid  with 
oxidized  oleic  acid  compounds. 

The  Alkaline  Salts  contain  much  water,  and  are  soluble  in  the 
wme,  as  also  in  alcohol;  brought  in  contact  with  much  water,  they 
separate,  in  the  same  way  ^  the  margaric  and  stearic  acid  com- 
pounds, into  free  alkalies  and  acid  salts.  The  oleates  of  alkalies 
qnickly  oxidize  in  the  air.  Combinations  with  the  earths^  alkaline 
§arthsy  and  oxides  of  the  heavv  metals^  are  insoluble  in  water. 

The  Lead  Salt  is  remarkable  for  its  solubility  in  ether.     It  has 
already  been  shown,  in  connection  with  margaric  acid,  that,  by 
mixing  sweet  oil  with  sulphuric  acid,  margarin-sulphuric  acid,  to- 
gether with  olein^sulphuric  acidj  is  formed,  and  that  the  latter, 
Drought  in  contact  with  water,  separates  into  Meta- 
Me  and  Hydro-oUic  Add.    Without  doubt,  these  J^dV^-^eiJ 
meids  oxidize  also  in  the  air,  and  the  hitherto  receiyed  acid. 
formulss  are  probably  wrong.    If  hydro-oleic  acid  be 
aobmitted  to  dry  distillation,  we  obtain  oleen  and  elaen. 

Olinie  Acid  (Dry  Oleic  Acid).    It  is  found  in  the 
drying  oils,  as  in  linseed  oil,  hempseed  oil,  poppy  ^^^°  ^^^^' 
oil,  and  nut-oil.     It  is  obtained  like  the  not  drying  oleinic  acid, 
with  which  it  agrees  in  most  properties ;  but  it  gives,  with  nitrous 
acid,  no  compounds  corresponding  to  elaidinic  acid.    By  boiling 
with  nitric  acid,  we  obtain  suberic  acid  in  large  quantity. 

Hydrate  qfDoeglinic  Add :  HO,Doe03.   This  acid  yj^  Member. 
occurs  in  train-oil  (doeglinthran)  and  is  extracted  DoegiyhDoe. 
therefrom  in  the  same  manner  as  oleic  acid  from  al-  nCfi^C^Cfi 
mond  oil.     It  is  solid  at  a  few  degrees  above  0®;  in  '^••^m- 
the  melted  state,  yellow ;  reddens  litmus.     If  train-oil  be  rapidly 
distilled,  there  goes  over,  with  other  products,  a  fluid  consisting  of 
0„H„  (oleen  7). 

Hydrate  of  Eidnic  Add:  ROjG^TI^fi^    The  oil 
of  the  seed  of  Bidnus  communis  consists  of  palmitate     ^^""^  ^^  ' 
and  ricinate  of  glycyl.    We  obtain  the  acid  from  Bidnus  oilj  like 
the  oleic  acid  from  almond  oil.   At  common  temperature,  it  forms 
an  inodorous,  clear,  wine-red  acid  of  syrup  thickness,  and  unpleas- 
ant, sharp,  burning  taste;  specific  gravity  0.940;  it  stiffens  at 
from — 6  to — 10^;  mixes  with alcoholand  ether  in  all  proportions; 
the  alcoholic  solution  gives  an  acid  reaction.     By  dry  distillation 
we  obtain  oenanth  oU  and  oenanthic  acid.    By  the   action   of 
nitrous  add  upon  ricinus  oil,  we  obtain  a  white  wax-like  mass — 
Palmin.    If  the  same  be  saponified  with  potash-lye,  palmitic  acid. 
and  the  soap  decomposed  by  an  acid,  we  thus  procure 
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palmic  aeidj  which  crystallizes  in  silky,  stelliform  needles,  melts 
at  50^,  and,  probably,  arises  out  of  ricinic  acid  in  the  same  way 
as  elaidic  acid  out  of  oleic  acid. 

Iticinie  Acid  Salts.  Ricinic  acid  expels  carbonic  acid  from  its 
combinations.  Nearly  all  the  salts,  even  those  with  the  alkaline 
earths,  and  metallic  oxides,  possess  the  property  of  crystallizing; 
neither  the  acids,  nor  their  salts,  are  oxidized  in  the  air.  Accord- 
ing to  another  investigation,  ricinic  acid  consists  of  lB.OyC^B.gfig, 
20th  Member.  Hydrate  of  JErucaic  Add :  HO,ErOj.  This  acid 
Erucyi:  occurs  in  the  fatty  oils  pf  the  black  and  the  white 

^•^^^v%  mustard  seeds.  According  to  its  constitution,  it  be- 
CgH=C^H^,.  iQugg  in  i\^Q  series  of  the  oleyl  group,  but  in  its  pro- 
perties it  is  allied  to  the  solid  fatty  acids.  The  oil  is  saponified, 
and  the  acid-mixture,  separated  from  the  soap  by  bydrochlorie 
acid,  is  digested  with  oxide  of  lead;  the  dry  mass  is  digested  with 
ether,  and  the  undissolved  part  treated  with  hydrochloric  add 
and  alcohol.  Out  of  the  fluid,  filtered  from  the  chloride  of  lead^ 
erucaic  acid  is  procured  by  evaporation.  It  crystallizes  in  shining 
needles,  which  melt  at  84^;  in  the  solution  of  ether  a  lead  salt 
occurs,  whose  acid  is  oily,  and  consists  of  H0,G,3H^0, ;  it  haSy 
therefore,  the  same  constitution  as  doeglinic  acid. 
Salt-like  combi-  Oleote  of  Ethyl.  It  is  not  known  in  a  pure  state. 
nations  of  the  Colorless;  oily  fluid;  sp.  gr.  0.871. 
oxides  of  the        Ulaidote  of  Ethyl.    Oily ;  colorless  fluid ;  inodor- 

of  the  oleyl  Doeglinate  of  Ethyl.    Yellow,  oily  fluid.     Other 

group.  compounds  are  not  known. 

PAIBEB   DOUBLE  RADICAL,   CONSISTING   OF  THE   RADICALS  OF    THl 
OLEYL  GROUP  WITH  FORMYL. — THE  SUCCYL  GROUP. 

By  the  action  of  nitric  acid  upon  margaric,  stearic,  and  oleie 
acid,  are  formed,  besides  formic,  acetic,  propionic,  butyric  acid, 
etc.,  another  series,  which  occur  in  the  acid  fluid,  namely  Bucciniei 
lipinic,  adipinic,  and  pimelinic  acid ;  here  also  belongs  sebacic  acid, 
which  arises  by  dry  distillation  of  oleic  acid.  These  acids  agree  with 
each  other  in  their  chemical  properties,  like  the  acids  of  the  fqjrmyl 
series ;  they  are  solid,  crystallizable,  volatile,  and,  in  the  presence 
of  bases,  precipitate  the  salts  of  peroxide  of  iron ;  are  very  permit 
nent,  soluble  in  water  and  alcohol,  and  form  an  ascending  group. 
As  has  alreadv  been  remarked  in  the  General  Part,  these  aeios 
must  be  viewed  as  bi-basic,  and  contain  6  atoms  oxygen.  These 
acids  may  be  considered  as  double  acids,  consisting  of  the  acids  of 
the  oleyl  group,  and  formic  acid,  resembling  the  paired  double 
acids  of  the  acetyl  compounds  with  those  of  formyl.  According 
to  this  view,  the  above-named  acids  correspond  to  the  following 
formulae :— r 
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HjdratoofSoccinic  Acid  2HO,[C,H,}03r{C,II)0,=  SflO.C.H  0.. 
"  Lipinic  "  2HO,(C,H,)0,r{C,H)0,=2HO,C,JIA. 
«  Adipinio  «  2HO,(C,XAr(CJl}0,=2HO,C,,H,0,. 
"  Pimelinio  "  2H0,(C„H,  )0„~(C,H)0,=  2H0,C,,H,,0fl. 
"  Suberic  "  2HO,(C„H„)0,r(C,H}03=2HO,C„H,,0(,. 
"        Sebtcio    "  2H0,(C„H,  J03,"(C,H)0,=  2HO,C^H,a06. 

Eowerer,  these  aoids  ma;  also  be  considered  as  combinations  of 
(CiH^Oj  witb  the  ascending  members  of  the  aoida  of  the  formjl 
group.    Then  the  formnlte  are : — 

Hydrate  of  Soccinio  Acid  2H0,(CsHJ0„~CC,H)0,. 
Lipinic      "    2H0,iC,H;)0^"(C,H,)0,. 
"         Adipinic    "    2HO,(C.Hj)0,r(C.HjO„  etc. 

Suecinie  Aeid :  SnO,. 

Occtirrenee  and  Formation. — Succinic  acid  occurs  in  amber;  it 
u  formed  by  the  action  of  nitric  acid  upon  margaric  and  oleic 
acid,  Japanese  wax,  heeBwax,  etc.;  it  farther  arises  from  the 
fermentation  of  asparagin,  and  of  malate  of  lime,  trnder  the  influ* 
enee  of  decayed  cheese. 

Anhjfdrout  Succinic  Acid:  SuO^is  obtained  hy 
heating  the  hydrate  with  anhydrous  phosphoric  acid;  ^'^^f  ""^ 
it  melts  at  145°,  and  boils  at  250^;  in  contact  with 
water  is  converted  into  the  hydrate.     If  we  expose  the  hydrate  of 
niecinic  acid  a  long  time  to  the  temperature  of  140°,  it  loses  half 
of  the  water  under  sublimation;  completely  white, 
ilender  needles,  of  a  silky  lustre,  not  easily  soluble  of^^^^ 
is  water  and  alcohol,  fusing  at  160°,  bat  already 
aablimes  at  140'*,  boils  at  242°.    The  formula  of  the  acid  ia  HO, 
8nO«. 

Bydrute  of  Succinic  Acid:  2HO,SuOb.  Production  from  amher. 
Amber  is  heated  in  a  retort  until  the  swelling  up  ceases,  and  a  thick 
oil  goes  over;  the  succinic  acid  sublimes  and  is  purified  by  pressing, 
diwolving,  and  by  boiling  with  a  little  nitric  acid.  The  so-called 
nhpKontum  tuccini,  which  is  used  in  varniab,  remains  as  residue. 
From  the  alcoholic  solution  we  obtain  the  acid  in  crystals. — From 
narffaric  and  ttearic  acid.  These  bodies  are  treated  with  nitric  acid 
in  the  heat,  until  a  clear  solution  of  nitric  acid  ia  formed ;  this  we 
evaporate  as  far  as  possible,  pour  water  of  20  to  30°  over  the  reaidue, 
remoTe  the  oil  which  ia  aeparated,  and  evaporate  the  fluid  (freed 
firom  fat)  by  gentle  heat  to  crystallization. — After  cooling,  a  gra- 
nalons  mass  is  separated,  which  is  dried,  and  by  gentle  sublima- 
tion the  succinic  acid  is  obtained. — 3y  fermentation  of  malate  of 
time.  A  mixture  of  12  parts  malate  of  lime  with  40  jiarta  water, 
and  one  part  of  putrid  cheese  mixed  with  water,  is  suffered  to  fer- 
ment at  80  to  40°.  TVlien  the  evolution  of  gas  has  ceased,  the 
12 
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granulous  deposit  is  washed  with  water^  and  then  dilate  salphiiric 
acid  is  added  so  long  as  eiFervescence  continues ;  now  we  add  more 
sulphuric  acid,  and  boil  until  the  precipitate  no  longer  appears 
granulous ;  filter  and  evaporate  the  solution  to  crystallization ;  the 
crystals  of  succinic  acid,  impure  by  admixture  of  gypsum,  are  puri- 
fied by  sublimation,  or  by  repeated  crystallization  from  alcohol. 
From  the  aqueous  solution  succinic  acid  crystallizes  in  large,  regular, 
clear  prisms;  they  melt  at  180^,  and  boil  at  235^;  leaye  by  sub- 
limation no  residue.  The  yapor  possesses  a  sharp  smell,  and  ex- 
cites violent  coughing.  The  acid  is  odorless,  of  a  sour,  wanning 
taste,  dissolves  in  25  parts  cold  water,  in  8  parts  boiling  water, 
and  in  2^  parts  boiling  alcohol. 

If  succinic  acid  be  heated  with  an  excess  of  hydrate  of  potassa, 
we  obtain  oxalic  acid  under  evolution  of  combustible  gas;  distilled 
with  chromic  and  sulphuric  acidj  acetic  acid  is  formed.  If  we 
conduct  the  vapor  of  anhydrous  sulphuric  add  upon  succinie 
acid,  we  obtain  succin-sulphuric  acid. 

Succinic  Add  Salts. — Succinic  acid  belongs  to  the  stronger 
organic  acids,  and  forms  with  bases  salts,  both  soluble  and  insola- 
ble  in  water.  The  soluble  give  a  yellowish-red  precipitate  with  the 
neutral  and  basic  salts  of  peroxide  of  iron.  If  the  insoluble  salts 
be  heated  in  a  tube  with  add  sulphate  of  potassa,  the  succinio 
acid  sublimes.  The  alkali  salts  correspond  to  the  formula  2B0| 
SuO^;  BO,HO,2SuO<^,  and  BO,2HO,2SuOo.  Most  compoandi 
with  the  heavier  metallic  oxides  contain  one  atom  acid  to  two 
atoms  base ;  nevertheless,  a  few  basic  compounds  are  also  known, 
as  with  oxide  of  lead  and  peroxide  of  iron.  None  of  these  salts 
suffer  decomposition  at  200^. 

Succinate  of  Ammonia :  2SB.fi +S\iO^.  A  solution  of  ammo- 
nia saturated  with  succinic  acid  is  evaporated  over  caustic  lime  in 
a  vacuum.  Transparent,  six-sided  prisms,  easily  soluble  in  water 
and  alcohol ;  loses  ammonia  in  the  nir,  and  is  converted  into  the 
add  saltj  SBfiyKO^SviO^^  which  crystallizes  in  transparent,  six- 
sided  prisms,  of  acid  reaction.     By  sublimation,  both  combinations 

Bifmoeinamid.      ^I.®    ^^°^!I:^5.^,>^^   6l««C(?ma»lli=NH,SuO^-NH, 

(C,H  )0„1C,H)0,.  This  last  crystallizes  from  a 
boiling  aqueous  solution  in  six-sided  needles,  which  are  almost  in- 
soluble in  alcohol,  dissolve  in  9  parts  boiling  water,  and  in  220 
parts  cold  water. — Sucdnate  of  Potassay  2KO-l-SuOo-(-aq.  Crys- 
tallizes in  thin  rhombic  plates;  the  acid  salt,  KO,HO,SuO0,  ap- 
pears in  six-sided  needles.  If  we  dissolve  this  salt  in  water,  and 
add  one  atom  hydrate  of  succinic  acid,  we  obtain  crystals  of  KO, 
2HO,2SuO^-h  3aq.— /Sumna^e  of  lime,  2CaO  +  SuO^+8aq,  is  ob- 
tained  when  the  corresponding  potassa  salt  is  precipitated  with 
chloride  of  calcium ;  it  is  deposited  in  acicular  crystals.  The  acid 
salt,  CaO,HO,SuO0,  is  obtained  by  saturating  a  solution  of  sae- 
cinic  acid  with  carbonate  of  lime ;  often  forms  soluble  crystals  a 
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line  in  length. — Succinate  of  Peroxide  of  Iron.    If  to  a  eolation 

^  of  Fe^CI,,  neutral  succinate  of  potash  be  added,  a  voluminous  red 

^  precipitate  is  obtainedBaFe^Oj^ouO^     If  ammonia  be  poured  over 

this  compound  while  the  latter  is  fresh,  a  gelatinous  mass  is  formed, 

which  consists  of  18Fe,0,+SuOfl. 

Succinate  of  Lead:  2FbO+SuOo,  is  obtained,  if  to  a  solution 
of  sugar  of  lead  succinic  acid  be  added.  A  white,  crystalline 
powder,  little  soluble  in  water.  If  into  a  warm  solution  of  vinegar 
of  lead,  a  warm  solution  of  NaO,HO,SuO0  be  brought,  a  plaster- 
like precipitate  is  formed,  which  after  drying  consists  of  8PbO  + 
SuOq.  If  we  digest  the  neutral  salt,  2PbO+ SuOq,  with  ammonia, 
a  white  powder  is  formed,  consisting  of  GPbO+SuO^. 

Chlor-iuccinate  of  Oxychloride  of  Chlor»acetyl:  ©eriTed  radical 

2(CA)    j  01  +(CA>C.H)0,-C.,HC1„0..     This  ^'«^^^'- 

combination  is  formed  by  the  action  of  chlorine  upon  succinate  of 
ethyl,  2AeO+SuO0.  Snow-white,  crystal  needles,  of  penetrating, 
saffooating  smell.  If  this  compound  be  heated  to  290^,  carbonic 
acid  is  evolved,  whilst  a  thick,  oily,  smoking  fluid  goes  over,  which, 
when  overflowed  with  water,  separates  into  hydrochloric  acid,  chlor- 
aoetic  acid  (G.CyO,,  and  into  chlor-succinic  acid,  G^HjOLO.a 
C,H,r(C,Cl,)03  {vide  page  71),  (0.01^0.11)0,+  HO-  0.0l3H,03+ 
200,.  If  the  oily  fluid  be  treated  with  a  concentrated  solution  of 
potassa,  we  obtain  chloride  of  calcium,  carbonate,  formate,  and 
oblor-succinate  of  potassa.  Warmed  with  alcohol  we  obtain,  upon 
addition  of  water,  hydrochloric  acid,  carbonate,  chlor-acetate  and 
ohlor-succinate  of  ethyl.  Shaken  with  ammonia^  we  obtain  chloride 
of  ammonium,  chlor-acetamid  and  chlor-succinate  of  ammonia. 
Suecin-eulphurie  Add:  8HO,0gH3O^'"2SO3«=a  Paired  com- 
8HO(0eiH,)O.  +  (03H]03r2S05.  The  vapor  of  an-  pound  of  sue- 
hydrous  sulphuric  acia  under  cooling,  is  led  slowly  ®""®  ^^ 
over  succinic  acid.  We  obtain  a  brown,  glutinous  mass ;  this  is 
dissolved,  after  24  hours,  in  water,  and  to  the  solution  carbonate 
of  baryta  is  added,  until  testing  with  chloride  of  barium  gives  no 
longer  a  precipitate;  then  filter,  and  completely  precipitate  the 
filtrate  with  a  solution  of  the  acetate  of  lead.  The  lead  salt  thus 
procured,  is  decomposed  by  hydrosulphuric  acid,  and  the  solution 
evaporated  in  a  vacuum.  A  mass  of  syrup-thickness,  in  which, 
after  a  little  time,  papillary  crystals  form ;  easily  soluble  in  water 
and  alcohol;  tastes  sour,  and  gives  with  bases  salts,  which  contain 
to  1  atom  acid  3  atoms  base,  2  atoms  base  in  1  atom  HO,  and  1 
atom  base  and  2  HO. 

HydraU  of  Lipinie  Acid :   2HO(03H,)03,'^(0,H]  ^l^^^  »«id. 
O3»2HO,LiO0,  is  formed  from  the  decomposition  of  oleic  acid,  by 
nitric  acid  simultaneously  with  adipinic,  pimelinic,  and  suberic  acid, 
which  can  all,  by  crystallication,  be  separated  from  the  aqueous 
iolation.    First  appears  suberic  acid,  then  piroelinic,  later  adipinic, 
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and  finally  lipinic  acid.  Lipinio  acid  appears  in  Idng,  sharp-pointed 
crystal  leaflets;  melts  at  140^,  and  forms  by  heating  a  powerfully 
suffocating  smoke ;  sublimes,  with  the  loss  of  1  atom  HO,  in  long 
needles.  In  water  somewhat  ieasily  soluble,  in  alcohol  and  ether 
soluble  in  greater  quantity.  The  9dlt  of  ammonia  crystallises  in 
long  needles.  The  salts  of  baryta^  strontiaf  and  lime  appear  as 
crystalline  precipitates. 
Adipinio  acid.        ^tf^rote  of  Mipinic  Acid:  2H0,(C„H,)0,^(C^) 

Oj^  2H0,  AdOg.  Crvstallizes  from  the  aqueous  sola* 
tion  in  groups;  fuses  at  184^;  sublimes  in  beautiful  feathery  crys- 
tals.   Soluble  in  all  proportions  in  water,  alcohol,  and  ether. 

Hydrate  of  Pimelinie  Aeid:  2H0,(C„Hp)0^'"(C,H)0,— 2H0, 
Pimeiinio  add.  ^^a-    Crystallizes  in  small  granules;  melts  at  114^, 

and  stiffens  to  an  opaque  radiated  mass ;  sublimes  in 
beautiful,  penniform  crystals  of  silky  lustre.  Is  soluble  in  85  parts 
water 

Hydrate  of  Suberic  Acid:    2HO,rCi^H„)03j'"(0,H)0,-SaO^ 
Suberic  acid.     ^  formed  by  the  action  ot  nitric  acid  upon  fat,  paper, 

and  linen — ^upon  cork,  and  the  bark  of  other  trees* 
1  part  of  finely-cut  cork  (or  rags,  paper),  is  digested  with  6  parts 
nitric  acid  of  1.86  sp.  gr.,  until  no  more  nitric-oxide  gas  is  evolfed. 
When  the  decomposition  is  ended,  the  acid  solution  is  eyaporated 
in  a  porcelain  bowl  with  constant  stirring  to  remoye  the  free  nitrie 
acid;  the  residue  is  mixed  with  a  large  quantity  of  boiling  water; 
whilst  cooling  a  wax-like  body,  and  a  woody  substance,  separate, 
which  are  removed  by  filtration.  The  filtrate  is  evaporated, 
until  the  acid  is  by  cooling  separated,  in  the  form  of  a  powder, 
which  is  purified  by  repeated  sublimation.  The  acid,  which  is 
separated  from  the  aqueous  solution,  appears  as  a  white,  earthy 
powder,  which  melts  at  124^,  and,  after  cooling,  it  stiffens  to  a 
mass,  consisting  of  fine  needles.  When  cautiously  heated,  it  sub- 
limes, dissolves  in  2  parts  boiling  water,  and  in  100  parts  cold 
water;  87  parts  boiling  alcohol  take  up  100  parts  acid;  is  soluble 
in  4^  parts  cold  alcohol.  The  iuberie  acid  safts  have  an  acid,  brinj 
taste;  they  are  destroyed  by  red  heat,  whereby  1  part  acid  is 
sublimed  unchanged. 

Hydrate  of  Sebacic  Acid:    2HO,(C„H„)0,'"(C,H)03-2HO, 
Scbacic  acid.      ^^^6  ^^  formed  by  dry  distillation  of  oleinio  acid. 

The  distillate  is  boiled  out  many  times  with  water; 
from  the  heated  aqueous  solution  the  acid  is  separated,  whilst 
cooling,  in  white,  acicular,  extremely  loose  crystals  of  a  mother- 
of- pearl  lustre.  Tastes  feebly  acid;  melts  at  127^;  stiffens 
crystalline;  sublimable;  easily  soluble  in  boiling  water,  with  dif- 
ficulty in  cold.  With  the  alkalies  it  gives  salts  easily  soluble  in 
water;  with  the  alkaline  earths  and  heavy  metal-oxides,  it  gives 
mostly  combinations  insoluble  or  soluble  with  difficulty.  From  the 
concentrated  alkaline  solution  the  greater  part  of  the  acid  is  pre- 
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eipitated  by  stronger  acids.  By  contiDued  boiling  with  nitric  acid, 
the  sebacic  acid  goes  over  into  pyrotartaric  acid. 

APPENDIX  TO   THE   8U00YL  GROUP. 

(G,H)03aCphOo*    Camphoric  acid  agrees  in  its  che-  acid. 
mical  relations  with  succinic  acid,  and  may  be  con- 
sidered as  a  double  acid,  consisting  of  formic  acid  with  (GO^H^fC^, 
G,H)03,  it  corresponds  therefore  to  sebacic  acid,  with  the  nucleus 

Sebacic  acid  (7C,H,,C„0,H)0.,(C,H)a-C^H,«0,. 
Camphoric  acid  (6C,H„C^,C,H)03,(C^)03-«CjoH„Oo. 

It  belongs,  therefore,  to  the  succeeding  group.  It  is  formed  by 
{he  action  of  nitric  acid  upon  camphor. 

Anhydrous  Camphoric  Add  is  formed  by  sublimation  of  the 
hydrate,  and  by  distillation  of  ether-camphoric  acid.  It  appears 
in  crystals  which  belong  to  the  direct  prismatic  system,  with  rhom- 
bic bases;  gives  no  acid  reaction;  is  at  first  tasteless,  afterwards 
strongly  irritating.  In  cold  water  it  is  scarcely  soluble ;  is  again 
separated  anhydrous  from  the  boiling  solution ;  but  if  it  be  boiled 
a  few  hours  with  water,  it  goes  over  into  the  hydrate.  Alcohol, 
especially  when  boiling,  dissolves  more  of  it  than  water.  It  is 
most  easily  soluble  in  etheh;  sublimes  at  180^,  fuses  at  217% 
snd  boils  at  270%  sp.  gr.  at  20.^5ai  1.194.  Becomes  by  rubbing 
strongly  electrical. 

Anhydrous  Camphor  ate  of  Ammonia :  2NH3-I-  CphO^-t-  2aq.  If 
in  a  hot,  anhydrous  alcoholic  solution  of  anhydrous  camphoric  acid, 
ammonia  gas  be  led  to  saturation,  after  cooline,  crystals  are  pro- 
duced corresponding  to  the  above  formula.  If  the  solution  of  these 
crystals  be  evaporated,  there  is  a  syrup-like  residue,  which  after  a 
few  days  stiffens  crystalline. 

Camphorammic  Acid:  NH^CphO^.  We  mix  a  thin  Camphorammio 
aqueous  solution  of  the  above  salt  with  hydrochloric  ^i<l* 
acid,  and  evaporate  the  solution,  crystals  of  NHjjCph 
O^  are  formed.     If  to  the  concentrated  solution  hydrochloric  acid 
be  added,  amorphous  camphoric  acid  is  precipitated. 

Amid-Camphoric Acid: 'SB.^CfhOgyisknownonlj 
in  combination  with  oxide  of  lead  and  oxide  of  silver.  riJ^cW*™^  ^ 
We  obtain  the  lead  combination  PbO + NH^'^CphO,™ 
PbO,NII^'"(C„H  JO^'"(C,H)0,(?),  if  to  a  boiling  aqueous  solution 
of  camphorammic  acid  acetate  of  lead  be  added;  it  appears  in 
small  crystals,  which  are  deposited  after  cooling. 

Bicamphorimid:  NII,Gph04.    We  heat  anhydrous  Bicnmpbor- 
eamphorate  of  ammonia,  or  camphorammic  acid,  to  ^<^ 
150^;  water  and  ammonia  escape,  and  as  residue 
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imid  remains,  which  crystallizes  from  boiling  alcohol :  it  may  be 
sublimed  in  a  higher  temperature. 

Ilydrate  of  CampKorie  Jleid:  2H0+ CphO^.    One 
^Swioacid.  P*^***  camphor  is  subjected  to  distillation  with  7  parts 

nitric  acid;  the  operation  is  continued  (whilst  the  acid 
which  has  gone  over  into  the  retort  is  poured  back)  until  the  cam- 
phor is  completely  dissolved.  After  the  cooling  of  the  acid  solu- 
tion, the  camphoric  acid  crystallises  in  small  laminated  leaves,  at 
first  feebly  acid,  afterwards  bitter;  melts  at  63^,  and  separates  by 
stronger  heat  into  water  and  anhydrous  acid ;  100  parts  water  at 
12.^5  dissolve  1.13  parts  acid,  and  at  96^  12  parts  acid.  In  al- 
cohol and  ether  easily  soluble.  With  ammonia  camphoric  acid 
gives  two  combinations,  corresponding  to  the  formula  AmO,H0, 
UphOg,  and  4AmO,2HO+SGphO0.  The  former  compound  is  ob- 
tained when  ammonia  gas  is  led  over  the  hydrate  of  camphoric 
acid;  it  crystallizes  from  the  aqueous  solution  in  fine  needles. 
Acids  separate  the  hydrate  unchanged.  Lead,  copper^  and  mlver 
salt  are  precipitated  in  the  form  of  powder.  We  obtain  the  second 
combination  by  saturating  a  boiling  solution  of  the  hydrate  of 
camphoric  acid  with  bicarbonate  of  ammonia.  It  is  separated  in 
white  prisms  which  give  an  acid  reaction.  Potasia  toft,  KO,H0| 
GphOg,  crystallizes  in  small  six-sided  needles.  The  combinations 
with  the  alkaline  earths  crystallize  and  are  soluble  in  water.  Lead, 
copper,  and  silver  salt  are  insoluble. 

Camphorate  of  Oxychloride  of  Acetyl:  2Ac<  pi  +CphOfl,  is 

obtained  by  the  action  of  chlorine  upon  camphorate  of  ethyl ;  taste 
bitter,  not  acid,  odor  agreeable,  like  calycanthu%.  In  an  alcoholic 
solution  of  potassa  it  separates  into  camphorate  and  acetate  of 
potassa  and  chloride  of  calcium. 

SulphO'Camphoric  Acid. — If  we  dissolve  anhydrous  camphoric 
acid  in  fuming  sulphuric  acid,  dilute  the  brown  liquid  with  water, 
saturate  with  baryta,  filter,  and  precipitate  with  sulphuric  acid  the 
baryta  from  the  dissolved  remainder  of  baryta  salt,  we  thus  obtaioi 
after  evaporating  the  solution,  crystals  of  sulpho-camphoric  acid, 
consisting  of  G|,H|^S,Ojo. 

Phoron:  C„H,40j=«4  volumes  gas.     If  the  cam- 

^^^  phorate  of  lime  be  subjected  to  dry  distillation,  we 

obtain  a  yellowish  oil,  lighter  than  water,  odor  like  peppermint, 
boiling  point  202^.  It  dissolves  in  sulphuric  acid  with  a  blood-red 
color.  It  is  decomposed  by  the  action  of  potassa-lime. 
»!.*  r  •  'A  PfUalinic  Acid  (Phtalic  Acid,  Naphthalinic  Acid, 
Phtaiimc acid.  ^H^^^rinic  Acid):  C,,H,0,-(C,H^C,o,C,H)0^(C,H) 
03=3  PhtO^,  is  formed  by  the  action  of  nitric  acid  upon  naphthaline, 
as  well  as  by  the  action  of  dilute  nitric  acid,  nitrate  of  peroxide  of 
iron,  and  chloride  of  iron  unon  alizarin  (see  Dyestufis).  AnhydrouM 
phtalinic  acid  is  obtained  by  cautious  sublimation  of  the  hydrate. 
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Long,  flexible,  white  needles,  of  silkj  lustre,  insoluble  in  cold 
wftter,  easily  soluble  in  boiling ;  the  hydrate  is  separated  from  the 
boiling  solution;  fuses  at  105^,  and  bums  with  a  luminous,  sooty 
flame. 

Fhtalamie  Acid:  NH,0+NH„^PhtO^  A  hot  alcoholic 
solution  of  phtalinic  acid  is  saturated  with  ammonia,  piitaiamic  add. 
■mall  colorless  prisms  of  phtalamate  of  ammonia  are 
separated,  which  ^re  easily  soluble  ip  water,  and  correspond  to  the 
above  formula.  If  the  solution  of  this  salt  be  precipitated  with 
acetate  of  lead,  the  precipitate  treated  with  hydrosulphuric  acid, 
and  the  fluid  evaporated,  we  obtain  phtalinate  of  ammonia.  If  to 
a  boiling  alcoholic  solution  of  phtalamate  of  ammonia  nitrate  of  sil- 
ver be  added,  we  obtain,  after  a  few  minutes,  small  needles  of  the 
phtalamate  of  silver;  these  are  decomposed  by  boiling  water,  and 
small  shining  leaves  are  deposited  a  AgO,C|«H^N,03BAgO,NH^ 
NH,^C,5H30j.  By  heating  phtalamate  of  ammonia,  phtaiamid. 
we  ohtainP htalimidmrnT^TS^  Ci^H^O^.  This  substance 
is  tasteless,  inodorous,  fuses  easily,  sublimes  unchanged,  somewhat 
soluble  in  cold  water,  more  easily  in  boiling  water,  and  in  alcohol. 
By  ]i>oiling  with  alkalies,  and  concentrated  acids,  we  obtain  am- 
monia and  phtalinic  acid. 

Hydrate  of  Phtalinic  Acid:  2HO,PhtOe.  We  heat  „  ,        . 
chlor-naphthalin  with  4  to  6  parts  nitric  acid  so  long  piftaiiiSs  acid, 
as  the  formation  of  nitrous  acid  is  observed,  and  eva- 
porate the  mass  upon  the  water-bath.   The  dry  residue  is  dissolved 
in  boiling  water,  and  in  cooling  phtalinic  acid  separates  in  leaflets 
of  mother-of-pearl  lustre.     If,  with  an  excess  of  the  hydrate  of 
lime^  the  above  hydrate  be  distilled,  it  separates  into  carbonic 
acid,  and  benzin(C„H^)H.  By  treating  with  nitric  acidy  we  obtain 
nitro-phtalinic  acid.   The  acid  saturates  2  atoms  base;  tho  combi- 
nations with  alkalies  are  soluble  in  water,   those  with  alkaline 
garths  are  insoluble.     The  acid  ammonia  salt  NH4,O,HO,PhtO0, 
crystallizes  in  rhomboidal,  or  six-sided  plates;   it  separates   by 
distillation  into  water  and  phtalimid. 

Nitro-phtalinic  Acid:  CpHjO^jNO^.  The  hydrate  of  nitro- 
phtalinic  acid  by  cautious  sublimation  loses  the  water, 
and  forms  white  needles  an  inch  in  length.  The  N  too-phtaiimo 
hydrate,  2HO,C,^H30ei,NO^  is  obtained  by  the  action 
of  nitric  acid  upon  phtalinic  acid — {tee  Naphthalin).  It  forms 
beautiful,  pale,  yellow  crystals;  easily  soluble  in  boiling  water, 
not  easily  soluble  in  cold,  dissolves  readily  in  alcohol  and  ether ; 
decomposes  by  rapid  heating  with  deposition  of  charcoal.  The 
acid  saturates  2  atoms  base.  The  ammonia  salt  crystallizes  in 
thin,  colorless  needles  of  mother-of-pearl  lustre,  easily  soluble  in 
water,  and  rather  easilv  in  alcohol,  ^he  compounds  with  the 
alkaline  earths  are  insoluble.  The  acid  gives  with  oxide  of  lead 
two  salts,  with  4  and  8  atoms  base. 
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TerepTUalie  Acid:  ZROjG^Ufi^.    The  resmous  body,  whioh  ii 

obtained  by  the  action  of  nitric  acid  upon  oil  of  tur- 
Twephtaiio        pentine  {see  above^  Terecrylic  Acid),  is  treated  with 

boiling  water,  in  which  the  terebenzinic  acid  is  dii* 
solved.  From  the  residue  we  extract  the  terephtalio  acid  by 
ammonia,  and  purify  the  ammonia  salt  by  crystallizing  repeatedly, 
and  boiling  with  animal  charcoal.  The  acid  is  then  precipitated  hj 
hydrochloric  acid ;  a  white,  tasteless,  crystalline. powder,  insoluble 
in  water,  alcohol,  and  ether.  By  heating,  a  part  is  sublimed  un- 
changed, whilst  the  other  part  is  decomposed  by  forming  bensin. 
The  salts  are  nearly  all  crystallizable  and  easily  inflammable. 
Terebinic  add.       Terebifiic  Acid:  HOjCj^H^O^  occurs  in  the  acid 

solution,  which  is  obtained  by  the  action  of  nitric 
acid  upon  turpentine  oil  {$ee  Terecrylic  Acid).  It  is,  for  the 
remoTal  of  nitric  acid,  evaporated,  and  the  residue  dissolved  in 
water.  Out  of  the  aqueous  solution  we  obtain,  by  evaporation, 
the  terebinic  acid  in  crystals.  It  forms  small,  somewhat  regular 
crystals,  whose  level  sides  possess  an  eztrtfordinary  lustre ;  taste 
pure  and  sharp  acid.  The  acid  saturates  1  atom  base.  The 
solution  of  terebinic  acid  gives  no  precipitate  with  vinegar  af  Uod* 
In  the  same  manner  acetate  of  lead,  chloride  of  calcium,  and 
nitrate  of  silver  are  but  slightly  precipitated  by  the  ammonia 
salt.  Silver  salt  forms  in  beautiful,  tufted  crystals,  of  a  silky 
lustre ;  undergoes  a  high  temperature  without  decomposition.^- 

Sy  distillation  terebinic  acid  separates  into  wrot«r«- 
PTToterebimo     j^.^^  ^^^  Cj^H^oO^  and  carbonic  acid.    Pyrotere- 

binic  acid  forms  a  colorless,  oily  liquid;  it  has  an 
odor  like  butyric  acid,  and  a  burning,  etheric  taste. 

SALT-LIKE    COMBINATIONS,    CONSISTING    OF    THB    OXIDES    OV   TBI 
METHYL  GBOUP,  WITH  THB  ACIDS  OF  THB  8UCCYL  OBOUP. 

Combinations  of  Succinate  of  Methyl:  2MeO+SuOfl=i4  volume^ 
wa^e  0  me-  g^^^  j^^^^  ^  j^^^  solution  of  succinic  acid  in  wood- 
spirit,  hydrochloric  acid  gas  is  led,  and,  by  admix- 
ture of  water,  the  succinate  of  methyl  is  precipitated,  which  is 
washed  a  few  times  with  water,  then  placed  upon  chloride  of  lime^ 
and,  finally,  distilled.  At  ordinary  temperature  it  is  a  solid  crys- 
talline mass,  which  fuses  at  20°,  and  stiffens  under  16^;  in  water 
scarcely  soluble,  in  alcohol  and  ether  easily  soluble.  Boiling  point 
198°;  sp.  gr.  1.1179.     Sp.  gr.  of  vapor  5.26. 

Suberate  of  Methyl:  2MeO,Su05.  A  colorless,  liquid  compound| 
of  peculiar  odor;  boiling  point  240°,  sp.  gr.  1.014.  Brought  in 
contact  with  ammonia  it  cnanges  to  a  white  crystalline  mass. 

Succinate  of  Mhyl:  2 AeOySnO^.  A  clear,  color- 
Combinations  iggg  fluid,  unctuous  to  the  touch,  sharp  burning  taste, 
li^l  ^  ^         ^^^  peculiar  odor.     Chlorine  converts  the  compound 

first  into  the  succinate  of  oxychloride  of  acetyl,  and 
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then  into  the  ohlor-saccinate  of  oxychloride  of  ohlor-ftcetjL  Suc- 
cinate of  ethyl  dissolFes  from  six  to  ten  per  cent,  of  pure  oxide  of 
lead.  If  the  eolation  be  heated  there  are  formed  water,  alcohol, 
aad  probably  an  acid,  consisting  of  G^HjO^  Potassium  and  so- 
dium act  violently  upon  ether,  forming  AeOfi^'B.fi^, 

Suberate  of  Ethyl:  Very  thin-flowing,  colorless,  odor  feeble, 
burning,  irritating  taste;  soluble  in  alcohol  and  ether  in  all  pro- 
portions. If  ammonia  gas  be  led  into  the  etheric  solution,  a  slightly 
erystalline  deposit  is  formed;  sp.  gr.  1.003,  boiling  point  260°. 

Adipinate  of  Ethyl:  2AeO,AdO0,  possesses  an  apple-like  odor, 
boils  at  280°,  sp.  gr.  1.001.  By  chlorine  it  is  changed  into  a 
resinous  mass. 

Seb€tcyl(Ue  of  Ethyl:  2AeO+SeO0.  An  oily,  colorless  fluid,  of 
a  pleasant,  melon  odor ;  solid  at  — 9^,  and  crystalline ;  boils  above 
100^  lighter  than  water. 

Camphorate  of  Ethyl:  2AeO-|-GphO0.  Ether-camphoric  acid 
separates  by  distillation  into  anhydrous  camphoric  acid  and  cam- 
phorate of  ethyl.  A  liquid  of  oily  consistency,  somewhat  darkly 
colored,  of  unpleasant,  bitter  taste ;  when  poured  upon  paper  the 
odor  is  nauseous  and  insupportable;  not  inflammable  at  ordinary 
temperature,  easily  soluble  in  alcohol  and  ether,  capable  of  dis- 
tillation. Chlorine  converts  the  compound  into  camphorate  of 
oxychloride  of  acetyl.  # 

Ether-eamphoric  Acid:  AeO,HO,GphO0,  is  obtained  when  ten 
parts  camphoric  acid,  twenty  parts  alcohol,  and  five  parts  sulphuric 
add  are  boiled  until  one-half  the  quantity  is  distilled  over.  From 
the  residue  the  ether-camphoric  acid  is  precipitated  by  water, 
washed  a  few  times  with  water,  dissolved  in  potassa,  and  precipi- 
tated from  the  solution  by  hydrochloric  acid.  At  ordinary  tem- 
perature, of  molasses  consistency,  transparent,  colorless,  of  feeble 
odor,  and  bitter,  unpleasant,  not  acid  taste;  slightly  soluble  in 
water,  easily  in  alcohol  and  ether.  It  forms  with  the  hasen  salts, 
soluble  and  insoluble.  Copper  $altj  which  is  obtained  by  the  ad- 
mixture of  the  ammonia  salt  with  sulphate  of  copper,  consists  of 
2CuO+8AeO-|-3CphOfl. 

Fktalinate  of  Ethyl :  2AeO,PhtO0,  appears  in  the  form  of  an 
oQy  liquid. 

Second  Group. 

CARBON  NUCLEUS:  C*. 
Glycyl:  Gl«sC^H^C4,na^<H^(?). 

Like  spermaceti  and  the  different  waxes,  most  of  the  fats  which 
occur  in  nature,  solid  as  well  as  fluid,  are  combinations  of  an  or- 

Knic  base  called  oxide  of  glycyl  with  the  so-named  fatty  acids  be- 
iging  to  the  formyl  series,  and  the  fatty  acids  of  the  oleyl  group. 
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Yet  these  bases  are  not  hitherto  known  isolated.  If,  for  instance, 
we  boil  the  different  fats  with  potassa,  the  fatty  acids  combine  with 
the  potassa  to  form  soap,  whilst  a  sweet-tasting  body  is  separated 
called  glycerin^  consisting  of  C^HgO^.  In  accordance  with  its  odd* 
stitution,  this  body  evidently  cannot  be  the  base  of  fats,  as  is  also 
established  by  the  results  of  analyses.  Thence  it  follows  that  this 
base  probably  consists  of  G^Jd.  (According  to  others  of  OjH^O.) 
Hence  glycerin  is  formed  when  the  constituents  of  5  atoms  water 
unite  with  oxide  of  glycyl,  C^HjO+SHO—CgHgOg.  Glycerin  is 
not  a  simple  oxide,  for  in  that  case  it  must  be  an  acid,  but  it  is  an 
indifferent  body,  which  in  many  respects  agrees  with  mannit^  and 
is  with  it  described.  If  we  subject  glycerin  to  dry  distillation, 
we  obtain  acrolein^  T3.0 yC^B. fij  but  neither  is  this  body  the  base 
of  fats;  hence  the  elements  in  the  two  materials  must  be  differently 
united.  If  we  accept  for  acrolein  the  formula  H0,(C^'^4Hj)0, 
or  HO,(C,H„^C,H)0,  and  for  oxide  of  glycyl  (C,H„C^H),  their 
difference  is  explained. 

We  have  already  seen  in  propian  (pase  148),  that,  according 
to  new  investigations,  it  is  a  mixture  of  different  substances,  con- 
sisting of  an  organic  oxide  with  the  oxyhydrates  of  the  formyl 
series.  This  oxide  consists  of  G„HgO.  If,  for  instance,  we  boil 
the  so-called  propion  with  a  solution  of  potassa,  there  goes  over  an 
easily  mobile,  colorless  liquid,  which  when  inspired  produces  the 
effect  of  chloroform  and  ether  in  the  highest  degree,  and  consists 
of  C„Hg05,H0.  This  oxide  may  be  considered  as  consisting  of  (4 
G^H^C^fHJO,  and  therefore  represents  the  fourth  member  in  the 
group  with  the  nucleus  G^. 

COMPOUNDS  OF  THE  OXIDE  OF  QLTCTL — ^FATS  AND  OILS. 

As  remarked  above,  the  fats  can  be  viewed  as  combinations  of 
oxide  of  glycyl,  with  the  different  fatty  acids  ;  hence  they  rank 
amongst  the  compounds  of  the  oxides  of  the  methyl  group,  with 
the  acids  of  the  formyl  series.  Yet  most  of  the  fats  which  occur 
in  nature  are  mixtures  of  difi^erent  fats.  The  pure  combinations, 
whose  perfect  exhibition  is  often  impossible,  assume  the  name  of 
the  acid,  with  the  termination  in. 

Thus,  by  stearin,  we  understand  the  stearinate  of  glycyl;  by 
margarin,  the  margarate  of  glycyl.  If  the  acid  be  solid,  so  also 
is  the  combination  with  oxide  of  glycyl,  only  the  melting  point  of 
the  latter  is  about  15°  lower  than  that  of  the  corresponding  acid 
hydrate.  The  fluid,  fatty  acids  give,  with  oxide  of  glycyl,  at 
ordinary  temperature,  fluid  fats,  or  oils,  which  are  essentially  dis- 
tinguished from  the  solid  fats  by  their  easy  solubility  in  cold 
alcohol. 

Butyrin^  or  lutyrate  of  glycyl^  is  not  known  in  the  pure  state. 
Mixed  with  capronin,  caprin,  caprinin,  and  olein,  we  obtain  it 
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from  batter,  ifhen  we  agitate  it  with  cold  alcohol,  and  evaporate 
the  eolation  (see  Batyrio  Acid).  This  mixture  appears  as  a  pale- 
yellow  oil,  which  stiffens  at  0°,  and  possesses  distinctly  the  smell 
of  warm  batter. 

Vakrianate  of  Q-lyeyl. — Neither  can  this  sabstance  be  exhibited 
in  a  pare  state;  it  occars  in  fish-oil. 

Laurostearinate  of  Glycyl  (Laurin,  Laarostearin),  is  obtained 
by  boiling  palverized  laarel-berries  with  alcohol ;  it  is  deposited 
in  cooling,  and  is  obtained  pare  by  alternately  washing  with  cold 
alcohol,  and  crystallizing  out  of  boiling  alcohol ;  crystallizes  in 
white,  loose  needles,  which  are  easily  soluble  in  boiling  alcohol 
and  ether;  fuses  at  44^. 

Myristicinate  of  Qlyeyl  (Myristicin).  When  oil  of  nutmeg  is 
extracted,  by  alcohol,  the  above  compound  remains  behind;  crystal* 
liies  out  of  boiling  ether,  in  needles  of  silky  lustre,  soluble  in 
boiling  ether  in  all  proportions;  fuses  at  81^. 

Palmitinate  of  Q-lyeyl  (Palmitin),  occurs  in  palm-oil,  and  Japa- 
nese wax.  Repeatedly  crystallized  from  ether,  it  appears  in  small 
erystals;  fusible  at  bO^;  almost  insoluble  in  alcohol,  easily  soluble 
in  boiling  ether. 

Margarinate  of  Glycyl  (Margarin).  We  extract  tallow,  con- 
taining margarin,  with  cold  ether,  until  it  no  longer  loses  weight. 
From  the  etheric  solution  margarin  is  firist  separated  by  sponta- 
neous evaporation,  and,  by  being  pressed  between  filter-paper,  is 
freed  from  adhering  olein.  Melts  at  48^ ;  dissolves  in  10  parts 
ether.  If  we  subject  olive-oil  to  a  lower  temperature,  we  obtain  a 
combination  of  margarin  and  olein,  which  melts  at  20^. 

Stearinate  of  Glycyl  (Stearin).  This  compound  remains  behind, 
when  mutton  tallow  is  washed  with  ether,  until  it  suffers  no  more 
loss;  it  separates  from  the  boiling,  alcoholic'  solution  in  flakes; 
ftues  at  62^,  and  stiffens  to  a  crystalline,  transparent,  easily 
friable  mass ;  abundantly  soluble  in  boiling  ether,  but,  in  cooling, 
il  is  again  completely  separated. 

Stearophanate  of  GUycyl  (Stearophanin),  occurs  in  the  cocculus 
Indietii.  Forms,  from  the  etheric  solution,  tooth-like,  crystal 
groups;  fuses  at  86^. 

Oleinate  of  CHyeyl  (Olein),  is  unknown  in  the  pure  state.  Min- 
gled with  margarin,  we  obtain  it  when  olive  oil  is  agitated  with 
alcohol,  and  the  solution  slowly  evaporated ;  at  first,  margarin  is 
separated,  and,  finally,  a  mixture  remains  of  olein  and  margarin, 
which  we  treat  a  few  tiroes  in  the  same  way.  It  is  then  destitute 
of  color,  taste,  and  smell ;  easily  soluble  in  cold  alcohol ;  stiffens 
at  a  low  temperature. 

Elaidinate  of  CHycyl  (Elaidin).  If  into  olein  (or  olive  oil  ?) 
we  lead  nitrous  or  sulphurous  acid,  it  stiffens,  forming  elaidin, 
which  is  then  strongly  compressed  between  paper;  is  dazzling 
white;  melts  at  86^;  easily  soluble  in  ether,  nearly  insoluble  in 
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alcohol ;  appears  like  stearin.  Palmin  we  obtain  bj  leading  nitrooi 
acid  into  ricinus  oil ;  completely  white,  fractnre  wax-like ;  foaes 
at  66^ ;  easily  soluble  in  boiling  alcohol  and  ether. 

Fats  occurring  in  Nature. 

The  fats  occurring  in  nature  can  be  divided  into  general  and 
epeciah  The  former  occur  in  almost  all  plants,  and  parti  of 
plants ;  the  latter  belong  only  to  certain  vegetable  matters  (Lauro- 
stearin,  myristicin,  palmitin). 

The  consistence  of  the  general  fats  is  determined  by  the  pro- 
portions of  margarin,  stearin,  and  olein.  In  the  solid  fata  (butter, 
suet,  tallow),  the  former  predominates ;  in  the  fluids,  or  oils,  the 
latter.  According  as  the  oils  contain  oleinic  or  olinio  acid,  they 
are  called  greasy ^  or  dry;  to  the  former  belong  olive  oil,  almood 
oil,  hazel-nut  oil,  beech-nut  oil,  rape-seed  oil,  etc.  To  the  latter 
linseed  oil,  nut  oil,  hemp  oil,  poppy  oil,  grape-seed  oil,  etc.  They 
are  used  for  varnishes. 

In  the  vegetable  kingdom^  the  fats  occur  mainly  in 
^^ccurrence  o     ^^  seeds,  and  especially  in  the  seed  lobes,  seldom  in 

the  perisperm  (poppy),  or  in  the  fleshy  matter  sur- 
rounding the  seeds  (olive).  In  the  seeds,  the  fat  is  mostly  indooed 
in  cells,  together  with  a  protein  compound.  In  the  animal  kingdcm^ 
certain  parts  of  the  body  are  entirely  occupied  with  fat-cells,  m 
directly  under  the  skin  (jninicultu  adipoemi)^  in  the  cavity  of  the 
abdomen,  in  the  so-called  omentum,  around  the  kidneys,  in  the 
tubular  cavity  of  the  bones.  Fat  also  occurs  in  milk  (fat  globules), 
inclosed  in  cells. 

No  doubt  exists  that  a  great  portion  of  the  fati 
fat^\idmal  found  in  the  animt^  body  originate  in  the  vegetable 
body.  kingdom,  since  they  generally  occur  with  the  proteine 

compounds  in  the  body ;  a  part,  as  we  conclude  from 
numerous  observations,  are  formed  like  wax  in  the  animal  organism, 
and  in  most  cases  it  is  without  doubt  the  non-nitrogenous  nutri- 
ment, particularly  amylum,  which,  by  a  process  of  deoxidation, 
serves  for  the  formation  of  fat;  yet,  in  the  animal  body,  fat  appears 
only  to  be  formed  when  matter  containing  amylum  in  common 
with  fat,  enters  the  body. 

.  If  the  fat  in  the  animal  body  is  contained  in  cells^ 

Production  of    j^^  separation  consists  simply  in  bringing  these  cellii 

divided,  into  hot  water.  The  cells  burst,  and  the  fal 
collects  upon  the  surface  of  the  water.  If  fat  be  contained  in 
abundance  in  vegetable  matter,  as  in  seeds,  it  is  obtained  by  ex- 
pression. The  dried  seeds  are  ground  and  compressed  between 
either  cold  or  warm  metal  plates.  Olives^  before  being  pressed, 
are  laid  in  heaps ;  they  commence  to  ferment,  and  can  be  then 
entirely  expressed.  If  portions  of  vegetable  and  animal  matter 
contain  fat  only,  it  may  be  extracted  by  ether. 


SOAPS  AHD  PLASTERS.  189 

In  a  pare  state,  mbst  of  the  fats  are  odorless  and  p^   ^ 
tasteless.    •When  they  possess  an  odor  it  is  senerally  f^^    **  ^ 
owing  to  small  quantities  of  volatile  fat  acids,  as  bu- 
tyric acid,  capronic  acid,  etc.,  which  become  free  by  decomposition 
of  a  part  of  the  oxide  of  glycyl  compounds.     This  is  consequent 
upon  the  presence  of  water  and  air,  by  a  kind  of  fermentation, 
and  apparently  it  depends  upon  the  presence  of  a  nitrogenous 
substance. 

Fats  are  insoluble  in  water ;  in  cold  alcohol,  with  the  exception 
of  ricinus  oil,  they  are  soluble  only  in  small  quantity,  yet  they  are 
absorbed  the  more  abundantly  the  more  olein  they  contain.  They 
are  dissolved  by  boiling  alcohol,  but  in  cooling  the  greater  portion 
of  them  again  separate,  particularly  the  fats  containing  stearin. 
All  fats  are  extracted  by  ether,  those  containing  stearin  in  least 
quantity;  the  sp.  gr.  varies  from  0.91  to  0.93. 

By  heating,  the  fats  assume  a  darker  color,  and  boil  between 
250  and  800^;  but  the  boiling  point  continually  ascends,  owing 
to  constant  decomposition.  From  oxide  of  glycyl  arises  acrolein ; 
oleic  acid  leaves  sebacic  acid,  and  from  the  products  of  the  distilla- 
tioo  of  fats  containing  margarin  and  stearin,  margaric  acid  arises, 
at  the  same  time  hydrocarbon  is  formed.  Quickly  exposed  to  a 
hiffher  temperature,  they  are  completely  decomposed.     (Oil  gas.) 

In  closed  vessels  the  pure  fats  suffer  no  change;  exposed  in 
thin  layers  to  the  air,  those  containing  olein  and  olin  quickly 
absorb  oxygen,  under  powerful  evolution  of  heat,  which  may  in- 
crease even  to  the  inflaming  of  porous  bodies  (cotton).  The  purer 
fats  are,  the  quicker  oxidation  takes  place.  If  the  fats  contain 
slimy  matter,  it  can  be  removed  by  heating  with  oxide  of  lead  and 
water  (use  in  preparation  of  varnish).  The  action  of  nitric 
acid,  nitrous  acid,  chlorine,  sulphuric  acid,  etc.,  upon  the  fats,  is  the 
tame  as  upon  the  fatty  acids.  In  the  heat,  the  fatty  oils  dissolve 
tdphur,  a  part  of  which  again  separates  in  cooling.  If  we  heat 
sulphur  with  the  fats,  the  same  phenopienon  appears  which  was 
mentioned  in  connection  with  odmyl.    ( Vide  page  80.) 

Soaps  and  Plasters, 

The  common  soaps  are  mixtures  of  stearate,  mar-  ^^ 
garate,  and  oleate  of  potassa  or  soda,  which  are 
obtained  when  the  ordinary  fats  of  the  animal  and  vegetable  king- 
dom are  decomposed  by  potassa  or  soda.  The  remaining  salts  of 
the  fat  acids,  which  are  plistinguished  from  those  of  the  alkalies 
by  their  insolubility  in  water,  are  not  generally  included  with  the 
soaps;  thus  the  insoluble  oxide-oMead  soap  is  called  lead  plaster. 
There  are  combinations  with  the  fatty  acids,  which  they  class  with 
the  alkalies;  hence,  what  properties  a  mixture  of  these  combina- 
tions must  possess,  is  evident  from  a  study  of  the  same. 
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There  are  hard  and  %oft  ioapb  to  be  distinguished, 
Hard  and  soft  ^g  ^^jj  ^  ^^^  ^j^^  potaua  soaps.  Poia99a  gene- 
^oap  proper-      ^^j^  gives  softer  compounds  than  $oda.    The  hardest 

compound  is  the  stearate  of  soda,  the  softest  the 
oleinate  and  olinate  of  potassa.  If  stearate  and  margarate  of 
soda  contain  water,  they  lose  it  entirely  by  being  exposed  to  the 
air;  they  dissolve  in  water  without  swelling  to  a  gelatinous  mass. 
If  completely  dry  oleate  of  potassa  be  exposed  to  damp  air,  the 
former  absorbs  water,  and  doubles  its  weight.  If  it  be  placed  in 
three  times  its  quantity  of  water,  it  swells  to  a  transparent  jellv, 
which,  upon  addition  of  more  water,  exhibits  a  stringy,  syrup-like 
mass.  Hence  it  follows  that  fats  rich  in  stearine  and  margarine 
must  give  hard  soaps,  those  containing  olein  and  olin  soft  soaps. 
The  drying  oils  generally  contain  but  little  margarin.  Linseed 
oil,  nut  oil,  hemp  oil,  etc.,  are  hence  used  especially  for  the  manu- 
facture of  softer  soaps.  Olive  oil  contains  much  margarin,  and 
hence  it  gives  rather  a  hard  soap.  The  stearates  and  margarates  of 
alkalies  differ  widelv  from  the  corresponding  oleic  and  olio  acid 
compounds,  in  their  behavior  to  alcohol.  The  latter  dissolve 
easily  in  cold  alcohol;  the  former,  on  the  contrary,  are  only 
slightly  soluble  in  cold  alcohol;  and  if  the  hot  saturated  solo- 
tion  be  cooled,  the  entire  mass  congeals  to  a  hard  jelly,  at  first 
tri^nsparent,  but  after  a  little  becomes  opaque,  by  forming 
shining  crystals  (spirits  of  soap  and  opodeldoc).  The  stea- 
rate, margarate,  and  oleate  of  the  alkalies,  as  also  the  mixtures 
of  the  same  (the  soaps),  dissolve  completely  in  not  too  great 
a  quantity  of  water,  and  by  farther  addition  of  water  are  se- 
parated into  free  alkalies  and  acid  salts.  But  the  dissolving  of 
soap  does  not  take  place  in  a  solution  of  common  salt,  of  pure  p<H 
tassa,  or  the  carbonate.  On  the  contrary,  an  aqueous  solution  of 
soap  possesses  the  property  of  withdrawing  water  from  a  solution 
of  those  substances,  when  the  latter  is  not  too  concentrated,  and 
of  going  over  into  a  gelatinous  state.  If  common  salt  be  added 
to  a  solution  of  soda  soap,  the  soap  is  separated ;  but  this  separa- 
tion does  not  take  place  if  chloride  of  potassium  be  used  instead 
of  common  salt.  If  the  solution  of  common  salt  be  diluted,  the 
separuted  soap  retains  a  quantity  of  water;  it  is  thence  soft, 
greasy,  and  gelatinous.  If  the  separated  watery  soap  be  warmed 
with  a  saturated  solution  of  common  salt,  the  soap  yields  up  its 
water,  and  becomes  more,  solid.  Hence,  if  a  dilute  solution  of 
common  salt  be  boiled  a  long  time  with  the  soap,  in  proportion  as 
the  solution  is  concentrated  by  evaporation,  the  soap  will  absorb 
water.  If  the  salt  solution  be  so  concentrated  that  it  can  draw 
no  more  water  from  the  soap,  then  the  soap  has  also  no  longer  the 
property  to  absorb  water  from  the  salt  solution.  The  soap  is  then 
separated;  after  cooling  it  is  of  harder  consistency,  and  is  called 

Essential  soap.  ^^^^^^^  ^^^P*    ^^  commou  Salt  be  added  to  a  sola- 

tion  of  potassa  soap,  we  obtain  chloride  of  potassium 
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and  soda  soap;  but  since  chloride  of  potassiam  does  not  effect  the 
separation  of  the  soap,  if  an  excess  of  salt  has  not  been  used  in 
this  decomposition,  a  farther  addition  of  salt  is  necessary. 

In  order  to  saponify  fat,  strictly  speaking,  only  so 
much  alkali  is  necessary  as  the  acids  occurring  in  Production  of 
the  same  require  for  their  neutralization  ;  yet  an  ex-  ^^^' 
cess  of  alkali  is  always  used,  in  order  completely  to  divide  the  soap 
from  the  water.  If  less  alkali  be  taken  than  is  necessary  to  form 
neutral  salts  with  the  fatty  acid,  the  excess  of  fat  combines  with 
the  formed,  fatty-acid  salts,  not,  indeed,  chemically,  but  yet  so 
intimately  that  the  whole  exhibits  an  emulsion-like  mass,  called 
soap-lime.  If  this  soap-lime  be  treated  with  potash  lye,  it  soon 
forms  a  transparent  mass,  which  may  be  drawn  out  into  threads ; 
if  now  to  the  mass  common  salt  be  gradually  added,  in  proportion 
as  the  salt  dissolves,  the  soap  separates,  whilst  the  glycerin,  and 
the  excess  of  alkali,  remain  in  the  aqueous  solution.  The  process 
of  saponifying  is  commenced  by  a  weak  alkaline  solution,  and  the 
soap-lime,  thereby  obtained,  is  led  over  into  soap  by  the  addition 
of  stronger  lye,  which  soap  is  then  completely  separated  by  com- 
mon salt. 

Soaps  are  used  in  washing,  in  fulling  cloths,  and  in 
medicine.  The  use  in  washing  depends  upon  two  ^  ^  ^^^ 
considerations:  First,  upon  their  power  of  taking  fatty  matters 
from  cloths,  and  therewith  forming  an  emulsion-like  mass,  soluble 
in  water.  Secondly,  upon  the  ease  with  which  the  neutral,  fatty, 
add  salts,  by  much  water,  separate  into  acid  compounds  and  free 
alkali.  The  latter  acts  upon  the  uncleanliness  of  the  stuffs,  and 
forms  therewith  compounds,  in  part  soluble,  in  part  such  as  no 
longer  cleave  to  the  cloth,  whilst  the  separated  fatty  acid  salt  pre- 
serves the  smoothness  of  the  surface  of  the  cloth. 

The  combinations  of  the  fatty  acids  with  the  alka-  pii^^r. 
line  earths,  earths,  and  metal  oxides  are  insoluble  in 
water.  If  a  solution  of  soap  be  mixed  with  a  salt  of  the  above- 
mentioned  bases,  a  precipitate  is  formed.  Water,  which  contains 
much  earthy  salts  in  solution,  can,  hence,  not  be  used  in  washing, 
because  the  fatty  acids  form  with  the  earths  insoluble  soaps,  which 
are  deposited  upon  the  cloth,  to  which  they  cleave  so  closely  that 
they  cannot  be  washed  away.  Since  the  earthy  salts  found  in 
water  are  mostly  held  in  solution  by  carbonic  acids,  such  hard 
water  ca{L  be  improved  by  boiling. 

If  to  a  solution  of  soap  a  solution  of  sugar  of  lead 
be  added,  a  white,  plaster-like  precipitate  is  formed,  ^®*^  P^"**'* 
which,  after  due  washing,  exhibits  a  brittle,  pulverizable   mass, 
which,  when  heated,  becomes  soft,  and  can  be  drawn  out  into 
long  threads.    A  like  combination  is  obtained,  when  5  parts  very 
finely  rubbed  oxide  of  lead  are  digested  several  hours  upon  the 
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water-bath  with  9  parts  sweet-oil,  or  saet,  with  conatant  stirringy 
and  the  addition  of  a  little  water. 


Third  Group, 
Carbon  Knoleiu :  Cg. 

The  third  group  of  the  Hydropolycarbyls,  with  the  nacleoa  C^i 
embraces : — 

a.  The  Nidd  Chaup^  and 

b.  The  Nieeyl  Qroup. 

m 

THE  NICID  GROUP. 
Component  C^H^ ;  Nucleus  Cg ;  Actiye  element  H. 

Of  this  group  only  the  second  member  is,  as  yet,  known;  and, 
indeed,  of  that,  only  the  chlorine  combination. 

Chloride  of  Nidd:  NcCl=f2C,H^C^H)Cl-C„H,Cl.  This 
combination  is  obtained,  when  cnlorniceinic  acid  is  distiUea  with 
an  excess  of  lime  or  baryta.  It  separates  into  chloride  of  nioid, 
benzin,  and  paranicen,  which  sublime  as  hard,  lemon-oolored  bodies. 
Chloride  of  nicid  and  benzin  are  separated  by  fractional  distills 
tion.  A  fluid,  pale,  amber  color;  sp.  gr.  1.141;  boilinff  point 
242^.  Gives,  with  fuming  nitric  acid,  nitrochlomicid  CioH^O^Cli 
which  crystallizes  in  long,  yellow  needles  of  silkv  lustre.  If  the 
nitro-combination  be  treated  with  ammonia  ana  bydrosulphnrio 
acid,  we  obtain  the  organic  base  Chloronidn^  C^fi,fiXS. 

Paranicin  is  a  lemon-colored  body,  of  penetrating  smell  and 
taste;  crystallizes  in  broad  leaves;  is  soluble  in  alcohol  and  ether, 
is  sublimable,  and  consists  of  G^H„a4  volumes  gas;  gives,  with 
nitric  acid,  a  nitro-combination,  and,  with  hydrosulpnurio  acid 
and  ammonia,  the  base  paranicin.  Hence,  paranicin  consists  of 
(6C.H„C,„H)H. 

THE  NICEYL  GROUP. 
Component  Cgll, ;  Nucleus  C, ;  Active  part  C^H. 

To  this  group  belong: — 

Member  2.   Nieeyl,  Ne— 2C,H^C^,C,H«Ci^^ 

"       3.    Terebencyl,   Tr-8C,H„Ce,C,H— C,^H^. 

Chloroniceinic  Chloroniceinic  Acid:  2H0+(C,C1^C,H^C^,C,H)0,'* 
"^^  +(C„Hs)03-H0,C„H^C10^       This  double  acid  is 

obtained,  if  into  a  solution  of  60  grms.  benzoic  acid,  and  200  grms. 
hydrate  of  potassa  in  800  grms.  water,  chlorine  gas  be  led  so  long 
as  car|^onic  acid  is  evolved.     A  gray,  crystalline  precipitate  is 
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formed,  which  oonsista  of  chlorate  of  potassa  and  chloroniceinate 
of  potama,  whilst  in  the  solotioa  beneoate  of  potassa  and  chloride 
of  potassium  occur.  The  mass  is  diluted  with  half  its  volume  of 
water  saturated  with  hydrochloric  acid,  and  then  boiled.  The 
chloroniceinic  acid  is  separated  as  an  oily  fluid,  which  stiffens 
after  cooling,  and,  bj  frequent  treatment  with  boiling  water,  and 
repeated  crystallisation  with  alcohol,  is  purified.  Crystallizes  in 
groups  of  microscopic  crystals,  in  the  form  of  a  cauliflower;  fusee 
at  150^;  boils  at  215^;  is  sublimable. 

Ammonia  moU  crystallizes  in  broad  glimmering  leaves,  melts, 
and  is  volatile  undecomposed ;  loses  ammonia  in  the  light,  and 
becomes  acid.  If  we  mix  an  alcoholic  solution  of  chloroniceinate 
of  ethyl  with  ammonia,  we  obtain  chhranicein-amid^  in  large, 
fatty  lustred  leaves.  The  baryta  $alt  appears  as  a  white  crystal- 
line powder;  little  soluble  in  water,  easily  soluble  in  hot  alcohol. 
The  ittner  eaft  is  a  white  crystalline  powder. 

The  oxide  of  ethffl  compound  is  a  colorless  fluid ;  sp.  er.  0.981 ; 
boi}s  at  280^.  With  nitric  acid^  chloroniceinic  acid  gives  nitro- 
cUoroniceinic  acid^  (C,Cl^C,2(N0J,Ce,C,H)+(C„H,)0,-(C„H, 
G1,N04)03.     With/«mtn^  nUphwric  acid,  we  obtain  a  paired  acid. 


inicAmd:  HO,(C„H,)0^  is  formed  bv  ^ere,,^,^^ 

die  action  of  nitric  acid  upon  turpentine  oil  {viae  J^         ° 
Terephtalic  Acid,  page  184).     It  separates  from  the 
hot  aqueous   solution  in  white  shining  needles;   fuses  at  169^; 
nblimes  in  an  open  vessel,  even  under  100^.     The  salts  agree  in 
•olability  with  those  of  benzoic  acid.    The  oxide  of  ethyl  compound 
mells  like  anise,  and  boils  at  180^. 

PAIRBD  OOMBIHATIONB  OV  THB8S  GROUPS, 
a.  Ptiriing  C^Og;  Component  GaHg ;  NucleuBC^;  Aotiye  element  H. 

Furfnrol:  C,H,'^(C,H^C„H)0,  -  C,H,0^1C,H^C„H)0,  - 
CJUfi^  Furfnrol  (artificial  formic  oil)  is  formed  by  the  action 
ot  sulphuric  acid  upon  wheat-bran,  wheat*meal,  and  sawdust. 
Pare  amylum,  pure  gums,  and  oellulose,  do  not  furnish  this  body. 
We  distil  a  mixture  of  2  parts  wheat-bran,  and  1  part  sulphuric 
•eid,  which  is  mingled  with  the  same  volume  of  water.  The  ob- 
laioed  acid  distillate  is  saturated  with  potassa,  and  is  then  again 
•objected  to  distillation,  until  one-fifth  has  gone  over.  The  distil- 
late is  the'h  rectified  over  chloride  of  calcium.  A  colorless  trans- 
parent fluid,  of  pleasant  aromatic  taste,  and  smell;  burns  with 
strong,  sooty,  luminous  flame;  boils  at  162^;  sp.  gr.  1.1641  at 
16^.  /"nrfuroZ  dissolves  in  12  parts  water;  is  easily  soluble  in 
alcohol  and  ether;  after  a  short  time  becomes  dark  colored  and 
forms  a  resinous  substance;  chlorine  and  bromine  change  it  into 
18 
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resinous  products;  nitric  acid  decomposes  it,  forming  oxalic  iMciJL 
It  dissolves  in  concentrated  sulphuric  acid,  with  splendid  red 
color.    Addition  of  water  causes  it  again  to  separate. 

Sulpluh furfural:  (C„Hj|  ^»-C^,0,'"(C,H^C^H)S^  is  ob- 
tained, when  hydrosulphurio  acid  is  led  into  an  alcoholic  solution 
of  furfurol.  It  is  precipitated  as  a  white  crystalline  powder ;  is 
decomposed  by  dry  distillation,  forming  colorless  crystalline  noo- 
dles; consisting  of  C^H^O^;  in  water  it  is  scarcely  soluble,  bat 
dissolves  easily  in  alcohol  and  ether. 

NUrofurfurol :  8G,pH^O,+2N.  It  is  formed,  when  furfurol  if 
brought  in  contact  with  aqueous  ammonia.  Separates  from  the 
hot  saturated  alcoholic  solution  in  tufts  of  thin  short  neMlef* 
Pale-yellow,  odorless ;  insoluble  in  cold  water,  soluble  in  alcohid 
and  ether.  Treated  a  short  time  with  hot  water,  or  with  hydr^ 
chloric  acid,  it  separates  into  furfurol  and  ammonia.  Boiled  with 
a  dilute  solution  of  potassa,  it  changes  into  the  organic  base  /Wr- 
fuHn:  -N,C3,H„0,. 

b.  Purling  CfHOf ;  Component  Cfi^ ;  Nucleufl  Cg ;  Aotive  part  CgH. 

Chinon :  C,H,0,^(C;Hj„Ca,C,H)0,  -  CJS^fi^.  Chinon  is  ob- 
tained when  cninic  acid,  or  a  chinic  acid  salt,  is  warmed  with  4 
parts  manganese,  1  part  sulphuric  acid,  and  1  part  water.  Chinon 
escapes  in  thick  vapor,  which  condenses  on  the  sides  of  the  cooled 
receiver  in  fine  gold-colored  needles ;  purified  by  repeated  subli- 
mation. Needles,  often  an  inch  in  length,  form,  which  eauly 
melt,  and  stifi^ens  to  a  crystalline  mass;  in  cold  water  not  easQy 
soluble,  easily  so  in  boiling  water,  alcohol,  and  ether.  The  solution 
colors  the  skin  lastingly  brown,  sublimes  even  at  common  tem- 
perature ;  its  gas  diffuses  a  strong,  tear-exciting  odor,  and  leaves 
behind  an  action  similar  to  chlorme  and  bromine.  The  aqueous 
solution  of  chinon  gradually  grows  dark- colored,  by  the  formation 
of  a  humin-like  substance.  It  is  led  over  by  chlorine  into  several 
secondary  combinations. 

If  we  lead  a  current  of  ammonia  gas  into  a  tube  filled  with 
chinon,  we  thus  obtain  chinon-amidj  NH^yCi^H^O,,  as  an  emerald 
crystalline  mass.  If  a  solution  of  chinon  be  mixed  with  a  solution 
of  caustic  potash,  we  thus  obtain,  by  absorption  of  oxygen  upon 
the  addition  of  an  acid,  a  black  mass — the  so-called  chincnic  acid* 
^    ^.     .  Colorless  ffydrochinon:    C„H.O.— C,,H.0.4-H- 

ofTwTn*'''"'     ^8  fo™«^  ^y  ^^^  ^7  distillation  of  chinic  acid,  m 

also  by  leading  iodide  of  hydrogen  into  a  concen- 
trated solution  of  chinon.  After  dilution,  hydro-chinon  remains 
behind.  It  appears  in  regular  six-sided  transparent  prisms,  color- 
less and  inodorous,  sweet  tasting,  not  acid;  easily  soluble  in  water 
and  alcohol ;  sublimes  like  benzoic  acid.     If  it  be  quickly  heated 
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%lK>ye  its  sablimation  point,  it  separates  into  chinon  and  green 
hjrdroohinon. 

Qrttn  Hydrochinon:  Q^fifi^^C^fifiA-Tl.  If  to  a  solution 
of  the  preceding  combination  a  solution  of  chinon  be  added,  im- 
mediately green  crystals  form  ;  these  will  also  be  obtained,  if  the 
colorless  componnd  be  brought  in  contact  with  a  solution  of  per- 
chloride  of  iron,  chlorine,  nitric  acid,  nitrate  of  silver,  or  chromate 
of  potassa ;  appears  in  thin,  often  very  long  crystals,  which  pos- 
sess the  green  metallic  lustre  of  the  Spanish  fly:  Pungent  taste, 
feeble  chinon-ltke  odor ;  melts  easily ;  little  soluble  in  cold  water, 
but  easily  so  in  alcohol  and  ether;  boiled  with  water,  it  separates 
into  chinon  and  colorless  hydrochinon. 

HydroehhnsU  of  Mydroehinan:  C^H^O^+HCL  From  the  so- 
lution of  chinon  in  concentrated  hydrochloric  acid,  by  gentle 
oraporation,  the  hydrochloric  acid  compound  is  separated  m  co- 
lorless prisms,  united  in  ray  forms.  Odor  peculiar,  taste  sweet 
snd  burning;  fuses  easily,  and  dissolves  readily  in  water,  alcohol, 
and  ether.  If  a  solution  of  this  compound  be  mixed  with  nitrate 
of  silver,  metallic  silver  is  separated,  together  with  formation  of 
chinon.     It  dissolves  in  pure  ammonia,  with  a  deep  blue  color. 

Brcum  Sulphohydrockinan:  C^fiiQ^S^y  is  obtained  simulta- 
neously with  green  hydrochinon  by  leading  hydrosulphuric  acid 
into  a  solution  of  chinon.  It  is  precipitated  as  a  dark  brown, 
powdery,  amorphous  substance,  destitute  of  taste  and  smell; 
melts  readily,  and  is  easily  soluble  in  alcohol. 

Yellow  Sulphohydrochtnon:  G^H^O^S,  is  formed,  when  the 
preceding  combination,  diffused  in  water,  is  subjected-  to  the  con- 
tinned  action  of  hydrosulphuric  acid.  Or,  we  saturate  an  alcoho- 
lic solution  of  chinon  with  hydrosulphuric  acid,  filtrate  away  from 
the  separated  sulphur,  and  dilute  the  yellow,  alcoholi<^  solution. 
A  yellow  powder,  soluble  in  alcohol,  ether,  and  acetic  acid;  from 
the  hot  aqueous  solution  the  greater  part  is  again  separated  in 
cooling.  It  fuses  even  below  100^  under  partial  decomposition. 
If  we  mix  the  alcoholic  solution  with  a  solution  of  chinon,  brown 
snlphohydrochinon  is  at  once  separated,  with  a  simultaneous  form- 
ation of  colorless  and  green  hydrochinon. 

Jtkomboidal  Sulphohydrate  of  ffydroekinon:  9Cififi^+2US. 
If  into  a  cold  saturated  solution  of  colorless  hydrochinon,  hydro- 
sulphuric acid  be  led,  small  shining  crystals  are  separated,  which, 
by  beinc  warmed,  whilst  gas  is  constantly  introduced,  again  dis- 
solve. J3y  being  slowly  cooled,  the  compound  is  separated  in 
colorless  rhomboids,  which  must  be  quickly  dried  in  vacuum.  It 
is  odorless.     In  contact  with  water  it  decomposes  into  hydrosul- 

Shuric  acid  and  colorless  hydrochinon.  If  hydrosulphuric  acid 
e  led  into  a  solution  of  colorless  hydrochinon,  warmed  to  40^, 
very  long  colorless  prisms  are  obtaineda2G.|H0O4-|-US.  Pro- 
bably another  combination  ezistSBBCigH^O^-HHS. 
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Derired  combi-      ^^  chinic  acid  With  a  ohlor-mixtiire  (one  part  chi- 
natioDs  of  chi-    nic  acid  with  four  parts  of  a  mixture  oonsisting  of  ' 
von..  two  parts  maneanese,  three  parts  common  salt,  and 

foar  parts  snlpnnric  acid,  admixed  with  three  times 
the  volume  of  water)  be  subjected  to  distillation,  we  obtain,  in 
addition  to  the  formation  of  formic  acid,  an  oily  body,  and  the 
evolution  of  carbonic  acid  gas,  also  a  yellow  crystalline  snUimate, 
which  is  a  mixture  of  ehhrehinonj  biehlarehinonj  triehlcrehimmj 
and  tetraehlorchinon  (chloranil).  The  chloranil  not  easily  vola- 
tile can  be  readily  condensed  by  gradually  cooling  the  upper  end 
of  the  conduction-tube,  and  become  separated  from  the  remaining 
products.  These  products  are  collected  on  a  filter,  washed  witS 
cold  water,  and  dried.  The  dried  mass  is  then  digested  a  few  timet 
with  small  quantities  of  cold  alcohol,  so  long  as  the  latter  is  deepljT 
colored ;  in  the  solution  chlorchinon  and  terchlorchinon  are  fama^ 
whilst  bichlorohinon  remains  mingled  with  small  quantities  of  ter- 
chlorchinon and  tetraehlorchinon.  .  From  the  alcoholic  solntiofi 
trichlorchinon  is  first  separated,  and  then  chlorchinon.  All  theae 
compounds  like  chinon  unite  with  hydrogen. 

Chlarehtn&n:  C^HjClO,  -  C^fifi^  +  C^Ti^{CJ[JlJD^QJI)0^ 
Crystallises  in  tender  yellow  needles,  melts  at  100  ,  odor  aro- 
matic, taste  sharp  and  burning,  colors  organic  bodies  purple; 
easily  soluble  in  anhydrous  alcohol  and  ether;  forms,  with  eoneen- 
trated  sulphuric  acid,  a  solution  which  after  a  little  time  stiffenB  to 
a  soft  mass  of  prisms.  Combines  with  one  and  with  two  atoms 
of  hydrogen,  forming  colorless  and  brown  chlor-hydrochinon  m 
CuH.CIO,  and  C„H,C10^. 

Bichlorchinon.     ^^^''^Z'^^l'  C„H.C1.0,-C.H,0r(C.ClrC^C^ 

U)0,.  From  the  alcoholic  solution  it  crvstallises  m 
lemon-colored,  glassy  crystals,  which  fuse  at  150^;  insoluble  ia 
water  and  in  cold  alcohol,  easily  soluble  in  boiling  alcohol  and  in 
ether.  If  we  heat  bichlorchinon  with  concentrated  aqueous  sulphu- 
rous acid,  we  obtain  by  cooling  star-formed  groups  of  needles,  of 
colorless  McAforAydrocAinonaC^H^ClgO^,  which  dissolve  easily  ia 
hot  water,  in  alcohol  and  ether.  If  we  add  perchloride  of  iron  to  the 
hot  solution,  we  again  obtain  bichlorohinon.  Indeed,  if  perchloride 
of  iron  be  dropped  in  only  so  long  as  to  darken  the  color  of  the 
solution,  small  violet  prisms  are  separated,  which  are  also  obtained 
by  mixing  a  solution  of  colorless  bichlorhydrochinon  in  weak  alco- 
hol, with  nitrate  of  silver.  This  compound  is  the  violet  biehht' 
hydroehinon^  and  consists  of  C^HjCl^O. -|-  2H0.  If  this  compound 
be  left  to  stand  over  concentrated  sulphuric  acid,  by  loss  of  water 
it  goes  over  into  yellow  bichlorhydrochinon^  C^ILCI^O^. 
Tefchlorchinon.       Trichlorchinon:  C„HCl30,-C,H,0r(C,ClpC^q, 

C1)0^   It  separates  from  the  warm  alcoholic  solution, 
when  slowly  cooling,  in  large  yellow  leaves.    It  is  also  obtained 
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by  the  direct  action  of  chlorine  upon  chinon.  Trichlorcbinon  fuses 
at  160^,  but  sablimes  even  above  130^.  Inaolable  in  cold  water, 
not  easily  soluble  in  cold  alcohol,  but  easily  in  boiling  alcohol  and 
ether.  It  dissolves  in  warm  aqueous  sulphuric  acid,  and  in  cooling 
the  colorless  trichlorhydrochinon  separates  in  colorless  leaves.  If 
to  the  solution  of  colorless  trichlorhydrochinon  in  weak  alcohol, 
nitrate  of  silver  or  perchloride  of  iron  be  added,  in  cooling  small 
yellow  leaves  are  separated. 

Tetraehlorehinon  {Ch\oT9Lm\):  C„C1^0^— C,C1,0,^  CUotmuL 
(CgGl^C«,C,Cl)0,.  Chloranil  is  produced  not  only 
by  the  action  of  chlorine  upon  chinic  acid,  but  also  in  the  complete 
decomposition  of  chlorisatin  by  chlorine,  and  the  action  of  hydro- 
chloric acid  and  chlorate  of  potassa  upon  anilin  phenol,  salicyloua 
and  salicylic  acid,  chinon,  salicin,  etc.  It  is  most  easily  obtained 
vhen  salicin  and  chlorate  of  potassa  are  dissolved  in  not  water, 
and  hydrochloric  acid  is  gradually  added  to  the  solution  in  small 
portions.  After  a  few  moments  there  is,  together  with  abundant 
evolution  of  carbonic  acid,  a  lively  reaction,  in  consequence  of 
which  the  surface  of  the  fluid  is  covered  with  a  thick  layer  of  small 
aulphar-colored  crystals  of  chloranil ;  appears  in  scales  of  metallic 
mother-of  pearl  lustre.  Heated  slowly,  it  sublimes  without  melt- 
inc.  Insoluble  in  water,  entirely  so  in  cold  alcohol,  dissolves  in 
boiling  alcohol,  with  pale-yellow  color,  but  separates  whilst  cooling 
in  shining  iridescent  leaves.  Is  not  attacked  by  either  nitric, 
sulphuric,  or  hydrochloric  acid.  Quicklv  heated,  it  melts  into  a 
dark  brown  fluid,  boils,  and  suffers  a  partial  decomposition.  Boiled 
with  aqueous  9ulphuroiu  acid^  it  forms  Chhrhydroanil^  C^H^Cl^O^, 
which  crystallizes  in  white  leaflets,  which  become  yellow  when 
brouffht  in  contact  with  perchloride  of  iron  or  nitrate  of  silver. 

Itchloranil  be  dissolved  in  a  warm  dilute  solution  of  potassa, 
it  undergoes  a  transposition,  whereby  brownish,  purple-red,  shining 
prisms  are  separated  from  the  purple-red  solution,  which  prisms  are 
chloranilate  of  potassa;  in  the  solution  chloride  of  potassium  oc- 
curs -  C„0,C1,  +  2K0  -  2(0,0,01)  +  2K01. 

Hydrate  of  Ohloranilic  Acid:  HO, (0,01)0,.  We  Chloranilioacid. 
add  to  the  aqueous  solution  of  the  chloranilate  of 
potassa,  an  excess  of  hydrochloric  acid,  or  sulphuric  acid,  and 
warm  the  liquid;  whilst  cooling,  the  chloranilic  acid  is  separated, 
either  in  vermilion,  crystalline  kernels,  or  in  narrow,  reddish- 
yellow  leaflets  of  bright,  half-metallic  lustre,  according  to  the  ra- 
pidity of  the  cooling.  The  acid  dissolves  in  pure  water  witli  beau- 
tiful violet  color.  Uydrocbloric  or  sulphuric  acid  immediately 
separates  the  acid  again.  By  heating,  the  acid  sublimes  with  par- 
tial decomposition.  The  potaua  moU  crystallizes  in  shining  red- 
dish purple  crystals,  in  the  same  manner  as  the  ammonia  salt. 
Both  dissolve  in  water  with  reddish-purple  color. 

Chlaranilamid:  NH^^(0,OI)0^  If  chloranil  be  slightly  warmed 
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with  alcohol  and  ammonia,  a  part  is  dissolved  with  reddish-brown 
color,  whilst  chloranilamid  remains  undissolved.  This  sabstanoe 
is  dissolved  in  warm  alcohol,  containing  a  little  hydrate  of  potassay 
and  to  the  yet  warm  filtrated  solution  just  so  mach  hydrochloric 
acid  is  added  as  is  necessary  to  the  saturation  of  the  potaasa,  by 
which  means  the  chloranilamid  is  precipitated  as  a  cnmson  crya- 
talline  powder.  Insoluble  in  water,  and  nearly  so  in  alcohol  and 
ether.  Warmed  with  an  alcoholic  solution  of  potassa,  it  separates 
into  ammonia  and  chloranilic  acid. 

Hydrate^  of  Chloranilamidie  Acid  (Chloranilam) : 
ChioraDiiam.  HO, (NH„ 0,01,0^^0,01)0,.  We  dissolve  clkloranil 
in  ammonia,  and  over-saturate  the  cold  solution  with  hydro- 
chloric acid.  The  chloranilamidie  acid  is  separated  in  small 
hairlike  crystals,  which,  by  repeated  crystallisation  firom  the  hot 
aqueous  solution,  are  obtained  in  large  crystals.  If  the  erystala 
be  pounded,  we  obtain  a  dark  violet  powder.  Soluble  in  water  and 
alcohol  with  violet  color.  Acids  decompose  the  compound  whon 
heated — separating  a  brownish  powder.  A  solution  of  potassa 
decomposes  the  compound  into  ammonia  and  chloranilic  aeid. 

The  ammonia  salt  (chloranil-ammon)  is  obtained, 
^jj^^^^ '         when  chloranil  is  dissolved  in  warm  aqueous  ammonia. 

By  cooling,  and  cautiously  evaporating,  small  flat 
needles  form,  of  chestnut  color  and  rather  bright  lustre.  The  salt 
dissolves  in  water,  with  reddish-purple  color.  From  the  dilated 
solution  acids  cause  no  precipitate ;  from  the  concentrated,  chlo- 
ranilamidie acid  is  precipitated.  If  the  salt  be  mixed  with  an 
acid,  we  obtain  chloranilic  acid.  Potassa  evolves  ammonia  aflker 
a  long  time. 

Nitrate  of  silver  gives,  with  the  ammonia  salt,  a  very  voluminous 
reddish-brown  precipitate,  which  contains  4  atoms  of  oxide  of  sil- 
ver to  1  atom  of  acid. 

0.  Pairling  C^H,;  Component  C^H,;  Nucleus  C,;  ActiTe  element  H. 

Here  belong : — 
The   radical  of  Phenol        C^H,,'"(C,Hj,Cc,H)— C„tt, 


4C  U  <4 

4C  a  4C 


Phenol        C,H,,^(CJBL,C,,H)-  C„H- 
Oreosote      0Xr(2C,H^0^,H)-  C^^H^ 
Oarvacrol    0,H^'^(70,H,,0^H)-0^H„, 


These  radicals  are  known  only  in  combination  with  oxygen  as 
oxyhydrates.  They  possess  weak  acid  properties,  and  combine 
with  the  strong  bases  to  form  salt-like  compounds.  By  chlorine, 
bromine,  and  nitric  acid,  they  are  led  over  into  the  derived  radi- 
cals of  the  salicyl  group.  The  hydrates  possess  a  hishly  sharp 
caustic  taste;  they  cosgulate  albumen,  and  completely  destroy  the 
putrefying  property  of  the  protein  combinations.  They  form  by 
dry  distillation  many  organic  substances.     Also,  in  urine,  we  have 
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recently  diseoTcred  phenol  and  other  compoonds,  which  belong  to 
the  same  groops. 

Phenol :  HO,C,H,^(C,H^C,,H)0-  HO,(C^,)0. 

Phenol  (Spirol,  Salicon)  occurs  in  urine  and  in  coal-tar,  and  is 
formed  by  dry  distillation  of  salicylic  acid  and  of  salicin.  Is  most 
easily  obtained  when  a  mixture  of  hydrate  of  salicylic  acid,  with 
glass-powder  or  lime,  is  subjected  to  rapid  distillation.  Phenol 
goes  over  as  colorless  oil,  which  stiffens  crystalline;  it  is  colorless, 
crystallizes  in  long  prismatic  neeedles,  melts  at  34°,  and  boils  at 
luO° ;  sp.  gr.  a  1.061.  The  crystals  become  fluid,  when  exposed 
to  the  air,  without  absorbing  water.  Possesses  extremely  smoky 
smell  and  a  burning  caustic  taste,  dissolves  with  difficulty  in 
water,  but  is  soluble,  in  all  proportions,  in  alcohol  and  ether; 
coagulates  albumen,*  precipitates  the  glue-solution.  If  we  dip  a 
fir-shaving  in  a  solution  of  phenol,  and  then  into  hydrochloric 
acid,  it  is  colored,  in  drying,  dark  blue. 

Chlorine  converts  phenol  into  compounds,  which  correspond  to 

the  formuluB  HO,C,H,'-(C.,C,H)  |  g,^;  HO,C,Hf  (C„C,C1)  j  g, 

and  HO,C4C1,'^(C0,C,C1)  <  pi .      Nitric  acid  decomposes  phenol 

extremely  easy ;  each  drop  which  comes  in  contact  with  phenol 
causes  violent  hissing,  without  forming  nitrous  acid.  According 
to  the  continuance  of  the  action,  we  obtain  nitrophenilic  acid 

HO,C^H,'"(C«,C,H)|  2N0'  "^  pikrin-nitric  acid  HO,C^H,^(Ce, 

C^O^)  <  2^C\ '    ^^  ^^  iT^^t  phenol  with  nitric  acid  and  chlorate 

of  potassa,  as  a  final  product,  we  obtain  chloranil.  It  combines 
with  concentrated  sulphuric  acid,  forming  phenoUeulphuric  neid 
HO(C|2HfO,S03)^SO,.  Brought  in  contact  with  potassium^  whilst 
hydrogen  gas  is  evolved,  phenol  forms  a  compound  consisting  of 
IlO,(C|^JO.  This  phenol-potassa  is  also  obtained  by  the  use  of 
hvdrate  of  potassa;  it  is  white,  crystalline,  easily  soluble  in  water, 
alcohol,  and  ether.  The  baryta  compound  appears  in  crystalline 
scales. 

Phenoleulphurie  Aeid:  H0(C,JH,0,S03)^S0,.  A  mixture  of 
phenol  and  hydrated  sulphuric  acid  is  after  24  hours  diluted  with 
water,  the  solution  is  made  to  boil,  and  saturated  whilst  hot  with 
carbonate  of  barvta.  From  the  filtered  solution  baryta  salt  is 
separated  in  small  crystals.  From  the  baryta  salt  we  obtain  the 
acid,  which,  after  evaporating  the  solution  in  vacuum,  remains  as 
a  syrup-like  fluid. 

<>«Mo««;HO,CA12C,H^C^,H)0-HO,(C„H7)0(?).  Creosote 
is  a  product  of  dry  distillation  of  non-nitrogenous,  as  of  nitrogenous 
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bodies;  it  occurs  in  beach-wood  tar,  in 'crude  wood-Tinegar,  etc 
We  subject  wood-tar  to  distillation  until  56  per  cent,  are  gone 
over.  The  distillate  consists  of  two  layers,  of  which  the  lower 
contains  creosote.  The  distillate  containing  creosote,  divided  from 
the  upper  layer,  is  mixed  with  carbonate  of  potassa,  until  efferves- 
cence no  longer  takes  place.  The  separated  oil  is  afterwards  dis- 
tilled. What  goes  over  first  is  removed,  and  that  only  is  taken 
up  which  sinks  under  the  water.  Now  we  treat  the  obtained  dis- 
tillate with  a  solution  of  caustic  potassa,  of  1.12  sp.  gr.,  in  which 
creosote  is  dissolved;  remove  the  solution  from  the  separated  oils, 
heat  it  to  boiling,  and  leave  it  to  cool  slowly  in  the  air.  From 
the  brown  alkaline  solution,  the  creosote  is  precipitated  by  dilute 
sulphuric  acid,  afterwards  washed  out  with  water,  dissolved  in 
alkali  and  heated,  then  again  precipitated  by  sulphuric  acid;  and 
this  operation  is  repeated  so  long  as  the  solution  of  caustic  potash 
retains  a  brown  color.  The  pure  creosote  is  an  oily,  colorless, 
penetrating  fluid;  odor  unpleasant,  smoky;  taste  burning,  ex- 
tremely sharp.  Destroys  the  epidermis ;  refracts  light  like  sul- 
pho-carbonic  acid,  and  is  fluid  even  at  27°;  boiling  point  208^; 
sp.  gr.  1.03.  Water  dissolves  1.25  creosote ;  on  the  other  hand, 
100  parts  of  creosote  absorb  10  parts  of  water.  Alcohol,  ether, 
and  acetic  ether  mix  in  all  proportions  with  creosote.  Greosoio 
is  a  solvent  for  sulphur,  phosphorus,  most  of  the  organic  acids, 
the  organic  bases,  fatty  oils,  resins,  etc.  Towards  albumen  and 
the  remaining  protein  compounds  it  behaves  like  phenol.  IfUrie 
acid  acts  very  violently  upon  creosote,  likewise  chlorine  and  iro- 
mine.  Creosote  reduces  many  metal  oxides.  Brought  in  contaol 
with  potassium,  under  evolution  of  hydrogen,  a  compound  is  obtained 
K0,G|4H,0.  Dry  hydrate  of  potassa  is  dissolved  in  creosote  with 
evolution  of  heat,  and  forms  a  thick  oily  combination,  which,  by 
absorption  of  water,  after  a  short  time  crystallizes  in  leaflets  of 
mother-of-pearl  lustre ;  the  cnrstals  deliquesce  in  the  air. 
GuaiacoL  Guaiacol:  HO(C,^Hy)0^(?),  is  formed  by  the  dry 

distillation  of  the  guaiacum  of  commerce.  The  ob- 
tained oily  product  of  distillation  is  washed  with  water,  and  then, 
as  was  shown  with  creosote,  alternately  treated  with  solution  of 
potassa  and  sulphuric  acid,  until  the  alkaline  solution  is  no  longer 
colored  in  the  air.  Occurs  as  a  clear  colorless  fluid,  odor  pecn- 
liar,  taste  piquant,  peppery,  boils  at  210°,  sp.  ^r.  1.119;  volatile, 
slightly  soluble  in  water,  but  easily  so  in  alcohol  and  ether ;  the 
alkaline  solution  exposed  to  the  air,  after  a  short  time  grows  dark 
colored,  and  forms  with  bases  crystallizable  salts. 

Ciirv(wr(>tH0,C,H3C,H,,C,,H)0-H0,(C,,H  )0.  Carvacrol 
is  formed  by  the  action  of  hydrate  of  potassa,  iodine,  and  fused 
phosphoric  acid  upon  cumin  oil  and  thuja  oil,  as  well  as  by  the 
action  of  iodine  upon  camphor.  We  distil  cumin  oil  with  fused 
phosphoric  acid  in  a  flask  with  a  long  neck,  until  the  smell  of  the 
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cumin  oil  has  vaniahed,  whilst  we  repeatedly  pour  back  the  dis- 
tillate into  the  flask,  where  at  length  is  found  carvacroU  as  an  oil 
above  the  phosphoric  acid.  It  is  removed  from  the  phosphoric 
acid  and  distilled  in  a  retort ;  the  first  and  last  parts  which  go  over 
are  removed ;  a  colorless,  thick-flowing  liquid,  odor  like  creosote, 
taste  extremely  caustic,  heavier  than  water,  in  which  it  is  soluble, 
M  also  in  alcohol  and  ether;  coagulates  albumen,  and  agrees 
mainly  in  its  properties  with  creosote ;  boils  at  232^.  Towards 
potassium  and  potassa  it  behaves  like  the  former  compound. 

PieamoTy  kapnomar^  eedriret^  piUakal^  rosoUe  aetd^  brunolic 
meidj  and  amamar  are  products  of  dry  distillation,  which,  in  part, 
agree  in  their  relations  with  creosote,  but  whose  constitution  is  not 
yet  known. 

d-PhiriingCfH^;  Compon«nt  CfH,;  Nucleus  C^;  AeUve  part  C^  H. 
Primary  Radical:  QfiC(%^fl)=^)fir 

J3teA2ofyA€no{ieAcur(Chlorphenessic  Acid):  HO, 
CA'^(C5,C^)  j  Qj ,  is  formed  by  the  first  action  of  phenoUc  acid. 

ehlorine  upon  phenol ;  oily,  volatile,  soluble  in  alcohol.  It  be- 
haves to  phenol  as  oxychloride  of  acetyl  to  alcohol.  By  action  of 
nitrio  acid  it  is  converted  into  nitrihclUorphenolie  (nitro-chlor- 

phenessic)  acid,  HOJfiJI^y'SO)  \  ni  9  which  crystallizes  in  oblique 

rhombic  yellow  prisms;  little  soluble  in  water,  but  easily  soluble  in 
aloohol  and  eth^r. 
TereMorphenolic  Acid  (Chlorphenessic  Acid):  HO, 

C4H,'^C5,C,C1)  I  Qj ,  is  formed  by  the  action  of  pi^enoUc  add. 

ehlorine  upon  phenol,  upon  indigo,  anilin,  and  chloranilin.  Into 
tar-oil,  which  boils  between  170  and  190^  (and  is  rich  in  phenol), 
W6  conduct  chlorine  a  long  time,  and  then  distil  in  a  closed  fur- 
nace. The  first  and  last  portions  which  go  over  are  removed, 
and  the  obtained  distillate  brought  in  contact  with  chlorine,  until 
the  mass  hardens  and  separates*  The  obtained  mass  is  heated 
with  water  and  ammonia  to  boiling,  and  the  solution  filtered. 
After  cooling,  the  ammonia  salt  separates  in  crystals.  These  are 
dissolved  in  pure  water,  and  decomposed  with  hydrochloric  acid, 
whereby  the  terchlorphenolic  acid  is  precipitated.  It  crystallizes 
from  the  solutions  as  well  as  by  sublimation  in  long,  white,  very 
fine  needles  of  silky  lustre,  melting  at  44^,  and  stifiiening  in  direct 
microscopic  prisms.  It  possesses  a  penetrating  odor,  is  not  easily 
soluble  in  water,  but  easily  in  alcohol  and  ether ;  the  solutions 
react  acid ;  also  soluble  in  fuminff  sulphuric  acid.  Boiling  nitric 
add  converts  the  acid  into  a  yellow  substance  crystallizing  in 
spangles.  The  ammonia  soft  crystallises  in  needles,  likewise  the 
baryta  iaU;  the  lime  saft  appears  as  a  white,  jelly-like  precipitate. 
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Pentaehlor-phenolic  Aeid (ChlorphenuBBio  Adi):  'B.OjCfi]^{G^ 

C,CI)  *!  Qi  9  is  formed,  if  the  former  compound  be  exposed  to  the 

farther  action  of  chlorine ;  it  is  farther  produced  by  decomposition  of 
chlorisatin  by  chlorine.  Quite  equals  the  former  compounds,  only 
it  is  less  fusible,  and  its  ammonia  salt  less  soluble  in  water. 

Terbromphenolie  Add  (Bromphenisio  Acid):  HO, 

Bromphenolio  •*  (  Ck 

«^d.  (C^H,'"(Ce,C,Br)  <  gj. .    Bromine  is  added  to  phenol 

until  an  efferyescence  takes  place,  and  finally  it  is  gently  warmed. 
After  cooling,  a  brown  mass  remains,  which  is  boiled  with  ammonia 
and  water.  From  the  solution  of  the  ammonia  salt,  which  crys* 
tallizes  in  needles,  the  acid  is  precipitated  by  hydrochloric  acid. 
Crystallizes  in  very  thin,  colorless  needles,  and  quite  equals  the 
corresponding  chlorine  compound,  but  is  less  soluble  in  alcohol  and 
ether. 

NitrapKenolic  Aeid  (Nitrophenesic  Acid):    HO, 

•cid.  C^H,'^(C^,C,H)  I  2^0  '  "  obtsined  by  the  action  of 

nitric  acid  upon  phenol  and  upon  coal-tar,  whose  boiling  point  is 
between  160  and  190^,  and  which  is  rich  in  phenol.  Grystalliiet 
in  whitish-yellow  prisms  with  rectangular  bases,  which,  in  thin 
layers,  are  almost  colorless.  Inodorous,  at  first  tasteless,  after- 
wards bitter,  fuses  at  140°,  and  stiffens  to  a  fibrous  leafV  mass; 
only  slightly  soluble  in  boiling  water,  easily  soluble  in  ether,  and 
in  4  parts  alcohol;  colors  the  skin,  hair,  and,  especially  animal 
membrane,  yellow.  Detonates  by  sudden  heating.  The  salts  are 
yellow,  crystallizable,  and  almost  all  soluble  in  water;  their  solu- 
tions color  the  skin  deeply  yellow ;  they  detonate  feebly  in  high 
temperatures,  and  in  a  closed  vessel  with  evolution  of  light. 
They  are  obtained  either  direct  or,  like  the  lead  salt,  by  double 
affinity. 
^,  .     .^ .         Pikrin^nitric  Add  (Nitrophenesic  Acid,  Indifro*bit- 

PiKim-nitnc  ^  (      C\ 

•cid.  ter) :   HO,C,Hr(Ce„C^NOJ  |  j^q;  ^  f^™«^  *J 

the  action  of  nitric  acid  upon  the  former  compound,  and  farther 
by  the  continued  action  of  nitric  acid  upon  indigo,  besides  nitro- 
salicylic  acid  upon  aloes,  silk,  salicin,  salicylous  and  salicylic  aoid, 
coumarin,  phloridzin,  populin,  and  upon  other  non-nitrogenous  as 
well  as  nitrogenous  compounds.  Nitrophenolic  acid  is  boiled  a 
few  minutes  with  nitric  acid;  we  obtain  pikrin-nitric  acid,  which 
is  purified  by  solution  in  alcohol,  and  repeated  crystallization. 

From  Indigo:  In  a  spacious  flask  18  to  20  parts  nitric  acid  of 
1.180  sp.  gr.  is  brought  nearly  to  boiling,  and  to  this  is  added, 
little  by  little,  1^  parts  coarsely  broken  indigo.  The  reddish-brown 
fluid  is  boiled,  until  it  is  somewhat  thick ;  after  cooling,  yellow, 
semitransparent,  hard  crystals  form,  which  are  washed  with  water. 
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The  crystals  are  dissolred  in  a  large  quantity  of  boiling  water,. 
the  drops  of  oil  which  separate  removed,  and  filtered.  A  large 
quantity  of  gold-colored,  shining,  leafy  crystals  separate,  which 
are  afterwards  dissolved  in  boiling  water.  We  nentralize  the 
solution  with  carbonate  of  potassa,  and  purify  the  pikrino-nitrate 
of  potassa  by  repeated  crystallisation.  The  pure  potassa  salt  is 
dissolved  in  boiling  alcohol,  and  the  solution  decomposed  by  hydro* 
chloric  acid.  After  cooling,  the  pikrino-nitric  acid  precipitates  in 
yellow,  remarkably  shining  leaflets. 

FromAloeM:  One  part  aloes  with  8  parts  strong  nitric  acid  is 
gently  wartned;  when  the  first  action  is  over,  the  yet  present 
nitric  acid  is  distilled  off  in  a  retort ;  to  the  residue  is  added  gra- 
dually 8  to  4  parts  nitric  acid,  and  the  whole  heated  for  a  few 
days  to  boiling.  The  residue  is  mixed  with  much  water,  whereby 
a  mass  of  a  greenish-yellow  color  is  precipitated,  which  is  impure 
ekrjfiamminie  aeid^  whilst  in  the  solution  is  found  pikrin-nitric 
add  with  oxalic  acid. 

The  acid  crystallises  in  equilateral  prisms,  whose  primary  form 
is  a  rhombic  octohedron.  It  is  in  a  very  scanty  portion  soluble 
in  cold  water;  in  boiling  water  it  is  more  easily  dissolved.  The 
solution  has  a  dark  brown  color,  and  an  intensive  bitter  taste ; 
it  is  easily  dissolved  in  ether;  alcohol,  nitric  acid,  and  other  m^ie- 
ral  acids.  Slowly  heated  in  the  air,  it  first  melts  to  a  brown  yel- 
low liquid,  and  by  stronger  heating  sublimes  under  diffusion. of  a 
thick  yellow,  suffocating  odor,  which  when  inspired  produces  an 
intolerable  suffocation.  Quickly  heated,  it  burns  with  a  clear 
light  flame.  Gently  warmed  in  a  retort  with  peroxide  of  matigc^ 
fMSi  and  9ulphurie  adidj  it  evolves  nitrous  acid.  If  an  intimate 
mixture  of  pikrin^nitrie  aeidj  9ulphate  of  protoxide  of  trorij  be 
digested  with  water  and  hydrate  of  bartftaj  thus  by  reduction  is 
olrtained  rubrin-nitrie  aeid  (hematin-nitric  acid) ;  it  crystallizes  in 
small,  brown,  almost  tasteless  granules,  dissolves  with  difficulty  in 
water,  with  a  yellow  color,  and  when  drenched  in  an  alkaline  so- 
lution dissolves  with  a  beautiful  intense  blood-red  color.  A  mix- 
ture of  hydroehlorie  aeid  and  chlorate  of  potaeea  converts  pikrin- 
nitric  acid  into  chloranil.  If  it  be  boiled  with  potassa,  it  evolves 
pure  ammonia.  The  $alt$  are  crystallizable,  possess  a  bitter  taste, 
and  explode  violently  if  they  are  quickly  heated.  The  ammonia 
$alt  crystallizes  in  beautiful  yellow,  six-sided  columns;  by  heating 
loses  ammonia  under  sublimation  of  the  acid.  The  potassa  salt 
appears  in  direct  prisms  with  rhombic  bases,  and  possesses  a  beau- 
tiful deep  red  color.  It  requires  260  parts  water  of  16^  for  solu- 
tion ;  it  is  dissolved  in  larger  quantity  by  boiling  water ;  insoluble 
in  alcohol.  Pikrin-nitric  acid  combines  with  oxide  of  lead  in  seve- 
ral proportions,  forming  penta-y  ter-y  |-,  «emt-,  eenqui-y  and  uniacid 
ioltM.     The  last  gives  a  double  salt  with  acetate  of  lead. 


Oxjpikrin- 
nitric  acid. 
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ChlorpikriiL  ChUrpUcrin.    If  an  aqueous  solotion  of  pikrin- 

nitric  acid  be  distilled  with  chloride  of  lime,  colorleai 
heavy  oil  passes  over  with  the  aqueous  vapor.  This  oil  stronglj 
refracts  light,  and  in  dilute  condition  possesses  a  peculiar  aromatia 
odor ;  when  concentrated  it  violently  excites  the  nose  and  eyes ; 
insoluble  in  water,  easily  dissolves  in  alcohol  and  ether ;  sp.  gr. 
1.665;  boils  at  120^.  Is  not  attacked  by  nitric,  snlphuno,  or 
hydrochloric  acid,  but  on  the  other  hand  is  decomposed  by  an 
alcoholic  solution  of  potassa,  with  formation  of  chloride  of  potas- 
sium and  nitrate  of  potassa.  This  body  is  said  to  consist  of  G^CI, 
N,0|o.  Is  also  obtaiued  by  the  action  of  chloride  of  lime  npoa 
chrysaminic  and  ozypikrin-nitric  acid. 

Ozypikrinrnitrie  Acid:    20H,04H,'^(Cj,C^04) 

I  2N0  (')'   '^^^^  ^^^^  which  contains  two  atoms  more 

oxygen  than  pixrin-nitric  acid,  is  formed  by  the  action  of  nitrio  aeid 
upon  euxanthin  and  euxanthoD,  as  well  as  by  the  action  of  the 
same  upon  ammonia-gum,  assafetida,  galbanum,  sagapenum,  upon 
the  watery  extract  of  Braxil  wood,  sandal  wood,  and  fustic ;  at  the 
same  time  the  formation  of  oxalic  acid  does  not  take  place.  (Fluid 
storax,  dragon's  blood,  and  opoponaz  give  no  oxypikrin-nitris 
acid.)  We  obtain  this  acid  in  a  similar  way  by  the  use  of  assafe- 
tida, as  pikrin-nitric  acid  from  indigo  or  aloes.  From  the  extract 
of  Brasil  wood  it  is  obtained  by  warming  the  extract  to  40®  with 
from  4  to  6  times  its  weight  of  concentrated  nitric  acid  of  1.87 
sp.  gr.  As  the  first  furious  action  is  over,  and  the  extract  chanJEed 
into  a  dark  red-brown  fluid,  the  bowl  is  again  placed  over  the  fire, 
and  the  oxidation  continued,  until  by  farther  evaporation,  upon 
the  addition  of  water,  the  oxypikrino-nitric  acid  is  precipitated  u 
a  yellow  white,  sandy  powder.  From  the  alcoholic  Solution  the 
oxypikrin-nitric  acid  gives  well-formed,  tolerably  thick  crystab 
of  8  to  4  lines  long.  It  is  dissolved  in  88  parts  water  at  62® ; 
easily  soluble  in  alcohol  and  ether;  dissolves  rather  easily  in  acids. 
The  solution  colors  the  skin  permanently  yellow.  It  possesses  as 
astringent,  either  bitter  or  sour  taste.  The  acid  melts  by  cautiooa 
heating  upon  platinum  foil,  and  stiffens  to  a  radiated,  crystalline 
mass ;  volatilizes  by  boiling  in  water.  Quickly  heated,  the  acid 
feebly  detonates.  Nitric  and  hydrochloric  acidi  do  not  act  upon 
it.  Treated  with  the  iulphate  of  protoxide  of  iron  and  baryta 
water,  it  forms  a  colorless  baryta  salt.  If  the  alcoholic  solution 
be  warmed  with  sulphide  of  ammonium^  and  the  dark  brown  Bnid 
evaporated  to  dryness,  there  remains  a  black  mass  which  consists 
of  sulphur,  a  black  substance,  and  oxypikrin-nitrate  of  ammonia  (?) 
A  concentrated  solution  of  potassa  decomposes  the  acid  by  boiliuff. 
This  acid  differs  from  the  pikrin-nitric  acid  essentially  by  its  tend- 
ency to  saturate  two  atoms  base,  one  atom  of  which  may  be  sub^ 
stituted  by  an  atom  of  another  base,  whereby  a  numerous  class  of 
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doable  stlts  arises.    Almost  all  salts  possess  in  a  high  degree  the 

Sqierty,  when  gently  heated,  of  exploding  with  extreme  violence. 
e  aqueous  solution  of  ihe  acid  reacts  sour,  and  it  easily  expels 
carbonic  aoid  from  its  salts.  Almost  all  the  salts  dissolre  in  water. 
Pikraniw  Acid:  H0,C,,H,N30^  this  acid,  Kk„,„uic  acid. 
isomeric  with  pikrin-nitric  acid,  is  obtained  if  the  so« 
named  trinitranisol  is  boiled  with  moderately  concentrated  solution 
of  potassa.  A  salt  is  obtained  scarcely  soluble  in  water,  which 
eryatalliies  from  the  boiling  solution  in  long,  brownish-yellow 
needles.  Boiling  dilute  nitric  acid  separates,  thence  the  pikra* 
aisic  acid,  which  crystallises  from  the  hot  saturated  aqueous  solu- 
tion in  yellow  shining  needles.  It  is  easily  soluble  in  boiling 
water,  alcohol,  and  ether.  The  acid  dissolves  oxide  of  silver, 
and  by  slow  evaporation  we  obtain  the  silver  salt  in  fine,  orange- 
yellow  needles.  The  $oda  saft  crystallizes  in  long,  gold-colored 
needles. 

«..  PftiriiDg  CfHyO,;  Component  C^,;  NncleoB  C^ ;  Active  element  H. 


ANISE  OIL: 
Ani$e  Oil  (Anisol)  is  obtained  when  the  hydrate  of  anisic  acid. 


with  an  excess  of  baryta,  is  submitted  to  distillation ;  or  we 
let  the  spiroylate  of  methyl  fall  in  drops  upon  heated  baryta.  The 
obtained  anise  oil  is  washed  with  a  solution  of  potassa  and  water, 
and  distilled  over  chlorideof  calcium.  A  colorless,  very  mobile  fluid, 
of  agreeable,  aromatic  odor,  insoluble  in  water,  easily  soluble  in 
alcohol  and  ether;  boils  at  152^,  sp.  gr.  0.991.  Gives  with  bromine 
ftrMMmiW  ailj  with  nitric  acid  nitro-anise  oil,  and  with  sulphuric 
aoid  9%Uph-'€nti$e  oiL 

Bfwm^am$e  Oil  (Bromanisol) :    C,H^0,'^(2C,H„  Brom-miee  oU. 
Q^H)Br,  arises  by  toe  action  of  bromine  upon  anise 
ml ;  not  known  in  pure  state. 

Niiro^anue  Oi7  (Nitroanisol) :  C,H^0r(2C.H^0„  Nitro-anise  oil 
H)N04.  We  add  to  anise  oil,  cooled  by  ice,  fuming 
nitric  acid  in  small  portions.  A  blue-black  fluid,  of  an  oily  con- 
sistence, is  obtained,  which  is  washed  with  a  solution  of  potassa 
aad  water,  and  then  distilled.  At  1(50°  the  pure  compound  passes 
ovar.  Clear,  amber-yellow  fluid,  insoluble  in  water,  of  agreeable 
odor,  resembling  oil  of  bitter  almonds;  boils  at  162^;  is  not  de- 
composed by  a  solution  of  potassa.  If  we  mix  the  alcoholic  solu- 
tion with  sulphide  of  ammonium,  we  obtain,  with  separation  of 
snlphnr,  an  organic  base,  anisidin.  By  continued  action  of  nitric 
aoid^  nitro-anise  oil  is  converted  into  uaUeyUnitrid  C^^O^(CJEL^^ 
Q„C,H)8N0^ 
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H)  SO^  We  lead  mto  cooled  antse  oil  the  Taper 
of  anhydrous  ealphorio  acid,  mix  the  thick  mass  formed  with  water, 
whereby  the  eulphanise  oil  is  precipitated  in  fine  needles;  it  ii 
washed  with  water,  and  crystaHises  from  alcohol ;  appears  in  ten- 
der needles  of  silrer  lostre,  insoluble  in  water,  sublimable,  and 
combines  with  concentrated  sulphuric  add,  forminff  9ul 


iulphurte  acid  HO,C,H^OnO,H^O.,C^rSO;^Sa.  Is  also 
obtained  if  anise  oil  be  dissolved  in  the  same  weight  of  hydrate  of 
sulphuric  acid,  the  solution  diluted  with  water,  and  then  saturated 
Willi  carbonate  of  baryta.  From  the  filtered  solution  we  obtaia 
by  evaporation  crystals  of  sulphanise-oil-sulphate  of  baryta. 

THIRD  VIMBIB. 

PHENETOL: 

* 

We  obtain  phenetol  when  a  mixture  of  baryta  and  salicylate  of 
ethyl  is  submitted  to  dry  distillation.  A  colorless  fluid,  boils  at 
172  to  175^,  insoluble  in  water,  easily  soluble  in  alcohol  and  ether. 
Gives  with  bromine  brom phenetol  G^,OJ2(3C2EL,C0,H)Br;  with 
nitric  acid  nitrophenetol-C.BLO,  (8C,H^Cj,H)N0^  and  with 
concentrated  sulphuric  acid  sulphophenetol-sulphuric  acid. 


PAIRED  COMBINATIONS  OF  PHENETOL. 
ANISE  CAMPHOR; 

Aniie-eamphar  is  the  splid  part  of  anise  oil,  which  is  procured 
from  the  seed  of  Pimpinella  anisum  by  distillation  with  water. 
This  substance  is  also  found  in  fennel  oil,  and  stellated  anise  oil. 
Crude,  coagulated  anise  oil  is  pressed  between  blotting  paper  until 
the  latter  no  longer  becomes  spotted,  and  the  solid  part  repeatedly 
crystallized  from  alcohol.  It  appears  in  white,  remarkably  shining 
leaflets,  of  pleasant,  anise-like  odor ;  sp.  gr.  1.014,  boils  at  220% 
is  pulverizable  at  0^,  and  melts  at  18  to  20^. 

Dilute  nitric  acid  converts  anise-camphor  into  anisylons  aad 
anisylic  acid;  treated  with  concentrated  acid^  we  obtain  nitMh 
anisid  ■bG^H,oO,,2N04.  Chlorine  and  bromine  change  it  into 
2C,H,+  Or(2C,a^C„C,H)Cl„  &  2C,H,+  Or(2C,H„C.,C^)Br- 

If  1  part  anise-camphor  be  mixed  with  1|  parts  sulphuric  aoid^ 
we  obtain  a  resinous  mass,  from  which  arises,  by  treatment  with 
water,  anieovn^  C^qH^O^.  Heated  With  hydrate  of  potassa,  we 
obtain  an  acid  not  yet  investigated. 

Nitroanirid:  Cj^^fi^^SO^j  a  body  insoluble  in  the  diiferent 
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solvents;  malts  at  100^,  non-volatile.    Decomposes,  by  boiling 
with  potassa  solution,  under  production  of  a  black,  acid  substance. 

CUoraniw  Oil  (Chloranisol):  CmH,0,,G1,,  is  colorless,  at  ordi- 
nanr  temperature,  svrnp-thick,  not  volatile. 

jBromaniie  Oil  (Bromanisol):  C^oH^O^Br,,  forms,  from  the 
etheric  solution,  shining  voluminous  crystals,  grates  between  the 
teeth;  insoluble  in  water,  not  easily  soluble  in  alcohol,  more  easily 
soluble  in  ether;  decomposes  even  at  100^. 

Dracunctdu9  Oil  (Esdfagonol) :  C^pH^O,.  This  compound, 
isomeric  with  anise-camphor,  is  found  in  the  leaves  of  Artimuia 
irancunctUui.  Colorless,  fluid  oil,  smelling  like  dracunculus: 
boils  at  206^ ;  dissolves  in  an  equal  quantity  of  pure  water,  and 
in  all  proportions  in  ether.  By  the  action  of  nitric  acid,  it  is 
converted  into  anisylic  and  nitro-anisylic  acid. 

^niioin:   C^qH^iO^.     Metamerio  with  anise-cam- 
phor.   Arises  by  the  action  of  sulphuric  acid  upon         ^^ 
anise-camphor.     Almost  completely  white,   inodorous,   melts  at 
200^,'heavier  than  wf  ter,  in  which  it  is  insoluble ;  not  easily  soluble 
in  alcohol,  more  easily  soluble  in  ether,  and  separates  from  the 
etheric  solution  in  small  crystalline  needles;  partly  volatile. 

£  Piirling  C^HyOg;  Component  C^H,;  NuoleiuCf;  Aotiye  part  C^H. 

niST  MBMBIB. 

SALICTL: 

Salicyl  is  found,  as  salicylous  acid,  in  the  flowers  of  Spirea 
nbfiana,  and  as  salicylic  acid  combined  with  oxide  of  Qf^^jl 
ethyl  in  the  oil  of  the  GauUheria  proeumben$  (winter- 
green).  Arises  by  oxidation  of  saligenin,  by  heating  indigo,  salicin, 
oonmarin,  etc.,  with  hydrate  of  potassa. 

SffdraU  of  Salieyhta  Acid  (Hydrate  of  Spiroylous  Acid,  Hy- 
drosalicylons  Acid):  HO,C,H^Or(C,H„  C„  C,H)0  -  HO,  SaO, 
it  found  in  the  flowers  of  Spirsea  ulmariay  and  is  formed  from 
oxidation  of  saligenin  by  chromic  acid.  The  dry  flowers  of  the 
Spireea  ulmaria  are  distilled  with  water,  until  what  comes  over 
it  no  longer  colored  yellow  by  potassa.  The  obtained  distillate  is 
Mcnrately  saturated  with  potassa,  and  the  solution  evaporated  to 
dryness  under  exclusion  of  air.  The  residue  is  distilled  with  a 
eorresponding  quantity  of  phosphoric  acid;  a  part  of  the  acid  se- 
parates, like  oil  from  the  distillate,  another  part  remains  dissolved 
in  the  water;  or,  we  distil  a  mixture  of  3  parts  salacin,  3  parts 
•eid  chromate  of  potassa,  4|  parts  sulphuric  acid,  and  36  parts 
water;  when  the  evolution  of  gas  has  ceased,  the  distillation  is 
continued,  until  drops  of  oil  go  over.  We  dry  the  acid  by  chloride 
of  calcium,  and  rectify  it.  In  a  pure  state  it  is  an  almost  colorless 
oil  of  the  remarkable  odor  of  the  blossom  of  $piraa;  tastes  sharp 
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and  burning,  and  leaT«8  a  white  spot  upon  the  tongue;  not  eanly 

soluble  in  water.     The  eolation  reddens  litmns  tincture  in  the 

beginning,  and,  little  by  little,  completely  bleaches  it;  miscible  in 

all  proportions  with  alcohol  and  ether;    at  20*^  beoomee  solid; 

boils  at  195^;  sp.  gr.  v  1,1781.    In  the  air  8aIicyloi»«aeid  suffers 

no  essential  change;  bot  if  an  dlkaUne  iolutum  of  that  aubstanei 

be  brought  in  contact  with  oxygen^  the  solution  is  ordered  blael 

under  production  of  neetic  'and  melanw  aeid^  C4H^0g'^(C,H^G^ 

C.H)0+2HO+30-C,H303+C,oH40;.     If  the  acid  be  heated 

with  an   excess  of  hydrate  of  potassa,  BoUeylie  aeidj  G^H^On'^ 

(C,H2,C0,C,H)O3,  is  obtained  under  evolution  of  hydrogen  gaa 

Chlorine^,  bramint^and  nitrie  aeidj  convert  it  into  derived  eofl»> 

pounds. 

Salicffloui  Acid  Salti.     Salicylous  acid  expels  carbonic  aeid 

a  V    1         'A  ^^^^  ^^  combinations;    it  forms  neutral  and  acid 
SiOicyioiis  acid  ^^j^^^  ^^^  ^f  ^j^j^j^  ^^^  Soluble,  with  dificulty,  k 

water,  and  some  insoluble.  Very  dilute  aolntions  of 
the  acid  are  immediately  colored  yellow  by  potassa;  Miito  of  fti^ 
oxide  of  iron  produce  an  intense  violet  color  in  a  solutioii  of  tks 
acid,  and  of  the  salt. 

Salictflite  of  Ammonia,  If  the  acid  be  brought  to  conoentrated 
ammonia,  the  whole  sets  to  a  yellow  crystalline  mass,  insoluble  in 
water.  If  ammonia  gas  acts  upon  the  acid,  we  obtain  yellow 
crystals.     They  easily  decompose  into  ammonia  and  acid. 

Salicylimidamid  (Spiroylimid):  NH28a+NH,2Sa.  If  an 
alcoholic  solution  of  salicylous  acid  be  brought  together  with 
aqueous  ammonia,  yellowish-white  little  spears  are  formed,  which 
dissolve  by  warming;  after  cooling,  heavy,  deep-yellow  crystals  ef 
salicylimid-amid  separate.  Insoluble  in  water,  not  easfly  sokifals 
in  alcohol,  unchanged  in  the  air ;  melt  at  800^  to  a  brown-yellow 
mass  under  sublimation  of  a  light  white  substance.  Weak  aeid»  de 
not  act  upon  the  compound  in  the  cold,  but,  by  heating,  an  ammonia 
salt  and  salicylous  acid  arise;  eamtic  potaaa  produces,  by  boil- 
ing, the  same  decomposition.  If  to  a  dilute  alcoholic  solution  ef 
salicylimid-amid,  oxide  of  copper  and  ammonia  be  added,  thus  is 
produced,  after  10  to  12  minutes,  remarkably  shining,  light  em* 
tal  leaflets  of  salicylimid-copper.  This  compound  consists  of  CujN-|- 
salicylimid-amid.  After  drying,  the  crystals  appear  very  Ught, 
fiery,  dark-green,  and  satin-Iustred;  insoluble  in  water  and  aleohoL 

Salicylimid'iron :  Fe2N-|-  salicylimid-amid,  is  obtained,  when 
a  solution  of  perchloride  of  iron,  decomposed  with  tartaric  aoid,  is 
brought  together  with  a  hot  prepared  alcoholic  solution  of  salicyl* 
imid-amid  mixed  with  ammonia.  It  forms  a  yellow-red  preetpitata, 
which,  after  drying,  appears  dark  fiery-red.  Also  a  lead  eompomni 
is  known. 

Simple  SalieylUe  of  Potaeea:  KO,SaO-4-2aq.,  appears  in  yellow 
quadratic  tables  of  mother-of-pearl  lustre;  is  obtained,  when  to  an 
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alcohoHo  Bolation  of  salicyloas  acid  potassa  is  added,  until  the 
mass  is  solid. 

The  Acid  SaU:  KO,HO,2SaO,  crystallizes  in  fine,  yellowish 
white,  tuftifor-grouped  needles,  like  qninin.  The  baryta  eompound 
appears  as  a  beautiful,  yellow,  crystalline  powder.  GHie  baste  lead 
eompoundj  2PbO+8aO,  is  precipitated,  if  a  solution  of  salicylous 
acid  is  mixed  with  basic  acetate  of  lead. 

The  Copper  8aU^  CuO,SaO,  is  deposited  in  brownish-green 
crystals,  if,  in  the  cold,  a  solution  of  neutral  acetate  of  copper  be 
added  to  a  dilute  alcoholic  solution  of  salicylous  acid ;  decomposes, 
by  dry  distillation,  into  salicylous  acid,  parasalicyl,  and  salicylate 
of  protoxide  of  copper,  with  a  few  other  products. 

iichUr,alicyhm,  Acid:  H0,C,HA:[C,C1,,C,C.  ,>eri,,,„di- 
U}U,  IS  known  only  m  combination  with  salicylous  o&lflofsalioyl. 
acid.     This  double  acid  2HO(C,,HjO,Cl,)0^+8aO, 
is  obtained  if  chlorine  be  conducted  slowly  over  hydrate  of  salicy- 
lous acid  until  no  more  evolution  of  hydrochloric  acid  gas  is  ob- 
served.  The  salicylous  acid  changes  into  a  white,  crystalline  mass, 
which  crystallizes  from  the  alcoholic  solution  in  right-angled  plates 
of  mother-of  pearl-lustre ;  it*  possesses  a  bitter,  aromatic  odor,  re- 
sembling bitter  almond  oil;  insoluble  in  water,  easily  soluble  in 
alcohol  and  ether.     Gives  with  bases  salts,  mostly  yellow,  and 
soluble  with  difficulty,  or  insoluble  in  water.     If  anhydrous  ammo- 
ma  bo  conducted  over  the  acid,  we  obtain  a  combination  of  salicy- 
Umidamid  with  biehlor%alieyl%midamid^  which  crystallizes  from  the 
hot  alcoholic  solution  in  small,  yellow,  tasteless  scales,  insoluble 
in  water.  , 

Bibrom9alicylou%  Aeid:  H0,0,H,0,7C,Br„C„0,  BibromaaUcyl. 
H)0,  is  obtained  if  bromine  be  added  to  an  alcoholic 
'•elation  of  salicylous  acid,  until  the  color  no  longer  vanishes;  the 
whole  becomes  warm,  and  after  cooling  yellow  Unciform  crystals 
separate,  which  are  purified  by  recrystallization.  Crystallizes  in 
rather  large,  firm,  quadratic  columns,  of  pale  yellow  color;  it 
melts  easily  upon  the  water  bath,  sublimes,  and  possesses  an  agree- 
able, benzoic  odor ;« quite  insoluble  in  water,  easily  soluble  in  alco- 
hol and  ether.  The  alcoholic  solution  colors  litmus  and  indigo. 
If  hydrosulphuric  acid  be  led  into  the  warm  alcoholic  solution  of 
the  acid  mixed  with  ammonia,  a  brown  resinous  body  is  precipi- 
tated, which  consists  of  Cj^H^O^S^Br,.  With  bases  it  forms  salts, 
mostly  yellow. 

Bwrom$alieylou%  Acid  combines  with  salicylous  acid,  forming 
a  doable  acid-2HO(C,,H3O,Br,rO+(0j,H,0,)O-HO,(C,,H,O, 
Br)0.  We  obtain  the  compound  if  bromine  be  very  slowly  con- 
ducted over  salicylous  acid,  or  if  we  mix  a  solution  of  bibromsali- 
eylous  acid  with  salicylous  acid,  and  precipitate  with  water.  A 
resinous  precipitate  forms,  which  immediately  becomes  solid.  It 
is  dissolved  in  alcohol,  and  left  to  spontaneous  evaporation.  Crys- 
14 
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tallizes  in  smally  white,  ciliary,  quadratic  colamoB,  which  hare 
a  wool-like  appearance;  insoluble  in  water,  easily  solable  in 
alcohol;  bleaches  coloring  matter.  If  hydrowlphurie  €uid  be 
led  into  the  boiling  solution,  mixed  with  ammonia,  there  aeparatei 
by  mixing  with  water  a  resinous  body,  which  consists  of  H0(0|4 

H^Br)  I  gQ  +HO(Cj^H,)  |  g^  (?).  Gives  with  ammonia  a  com- 
bination consisting  of  btbrofMalieyUmidamid  and  MaUejflimidanUd* 
The  salts  have  a  yellow  color. 

OhrtfManme  Acid:  C„H,0,,8N0.-H0,C.H,0''(C, 
Ch^saniBic       2N0,,C^C,H)N0,(?)    We  boil  nitroanisic  acid  with 

threefold  its  weight  of  fuming  nitric  acid  half  an  hour, 
and  pour  the  fluid  into  20  times  its  volume  of  water.  There  faUs 
a  mixture  of  bi-  and  trinitranisol  with  chrysaminic  acid,  which  lut 
is  absorbed  by  ammonia  from  the  mixture.  From  the  ammonia 
salt  purified  by  recrystallization  the  acid  is  separated  by  nitrie 
acid.  From  the  alcoholic  solution  it  crystallises  in  small,  riiinbff, 
gold-yellow,  rhombic  leaflets;  scarcely  soluble  in  water,  alcohol, 
and  ether ;  fuses  by  gentle  warming,  and  snblimes.  Boiled  with 
concentrated  nitric  acid  it  changes  into  pikrino-nitric  acid.  Grives 
with  potoMia  an  easily  soluble  salt.  The  ammonia  taft  crystalliaes 
in  small  brown  needles;  the  ethyhzyd  compound  in  shining,  gold- 
yellow  leaflets. 

Niiro^salicyloui  Acid:  H0,C,H,0nC,H^C.,C^N0^)O.  If 
salicylous  acid  be  geiitly  warmed  with  dilute  nitric  acid,  we  o\h 
tain,  without  production  of  nitrous  acid,  a  solid  crystalline  mass, 
wl^ch  crystallizes  from  the  alcoholic  solution  in  transparent,  yel- 
low prisms.  Almost  inodorous,  does  not  taste  remarkable  at  first, 
but  produces  afterwards  a  violent  itching  in  the  oesophagus ;  fuses 
easily,  and  stiffens  crystalline;  soluble,  with  difficulty  in  water,* 
but  easily  in  alcohol,  and  ether;  colors  the  skin  and  nails  perma- 
nently yellow;  sublimable.  We  obtain  the  ialt$  of  the  alkalie9  in 
yellow  crystals.  The  lead  compound  appears  as  a  yellow  powder, 
the  copper  as  a  green  one.  By  boiling  with  fuming  nitric  acid, 
the  acia  is  converted  into  pikrinnitric  acid,  ^itro-salicyloos  acid 
is  double,  consisting  of  salicylous  acid,  and  binitro-salicylous  acid. 

Salicylic  {Sj^nojWc)  Acid:  C,H^0r(C,H^C.,C,H)03-C,A0f 

Salicylic  acid.      "SaOj. 

Salicylic  Acid  is  formed  by  the  oxidation  of  salicyl* 
ous  acid.  It  occurs  in  nature,  in  combination  with  oxide  of  methvl, 
in  oil  of  GauUheria  procumbene ;  it  is,  farther,  obtained  if  saligenm, 
salicin,  coumarin,  or  indigo  is  heated  with  hydrate  of  potassa,  as 
well  as  by  dry  distillation  of  salicylite  and  benzoate  of  copper. 

Hydrate  of  Salicylic  Aind :  H0,Sa03.  The  oil  of  the  aauUhma 
procumbent  is  exposed,  with  a  concentrated  solution  of  potassa,  to 
the  temperature  of  45^ ;  wood-spirit,  which  volatilizes,  and  a  solii- 
tion  of  salicylate  of  potassa,  are  formed ;  from  the  latter,  salicylic 
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acid  ifl  precipitated  by  hydrochloric,  or  sulphuric  acid;  or,  we  heat 
hydrate  of  salicyloua  acid,  or  salicin,  with  an  excess  of  hydrate  of 
potassa ;  when  no  more  hydrogen  is  evolved,  the  mass  is  removed 
from  the  fire,  dissolved  in  water,  and  the  salicylic  acid  precipitated 
by  sulphuric  acid.  It  separates  from  the  hot  aqueous  solution  in 
lonff  friable  crystals;  from  the  alcoholic  solution  we  obtain  the 
acid  in  voluminous,  brittle,  four-sided  prisms;  by  very  slowly  eva- 
porating the  etheric  solution  in  a  high  cylindrical  glass,  we  obtain 
crystals  3  to  4  centim,  long,  and  4  to  6  milim.  broad.  Slightly 
soluble  in  cold  water,  abundantly  in  hot,  and  easily  soluble  in 
alcohol  and  ether;  possesses  a  sweetish  taste,  irritating  the  oesoph- 
agus; the  solutions  redden  litmus;  melts  at  150^;  completely 
sublimes.  If  suddenly  exposed  to  a  high  temperature,  it  decom- 
poses into  phenol  and  carbonic  acid.  Gives,  with  fuming  nitric  acidy 
derived  products;  likewise  by  the  action  of  chlorine  and  bromine. 
Warmed  with  hydroehlorie  aeid  and  chlorate  of  pota89ay  chloranil 
arises.  With  anhydrous  sulphuric  acid,  it  gives  a  paired  sulphur 
aeid,  which  forms,  with  most  bases,  soluble  salts. 

Salicylic  Add  Salts.  The  compounds  with  ammonia,  potassa, 
soda,  baryta,  strontia,  lime,  magnesia,  and  oxide  of  zinc,  are  easily 
soluble  in  water,  and  those  with  oxide  of  lead,  copper,  and  silver, 
soluble  with  difficulty.  If  a  drop  of  nitrate  of  peroxide  of  iron  be 
brought  upon  a  crystal  of  salicylic  acid,  it  is  colored  black  as  ink ; 
if  the  acid  be  dissolved  in  water,  a  trace  of  tlie  iron  salt  is  sufficient 
to  diffuse  a  violet  color  through  the  fluid.  Salicylic  acid  expels  car- 
bonic acid  from  its  compounds;  from  the  concentrated  solution  of  the 
salt,  the  latter  is  m.ostly  precipitated  by  hydrochloric  acid ;  it  forms 
only  neutral  salts.  The  ammonia  eaU  crystallizes  in  white  needles 
of  a  silky  lustre.  If  the  salt  be  submitted  to  dri^  distillation,  it  de- 
composes into  water,  and  ealieylamidic  acid  vrf H,, 
CAOr(C,H„C.,C,H)0,;  it  is  soluble,  with  difficulty  ^^i»°"*^<^ 
in  cold  water,  and  easily  in  hot;  crystallizes  in  qua- 
drilateral prisms;  fuses  at  100^,  and  sublimes  unchanged.  Acids 
decompose  the  compounds  into  salicylic  acid  and  ammonia. "*"    The 

*  If  indigo  be  boiled  with  a  concentrated  potMsa  solution,  and  to  the  Anthraniiie 
Miieentrat«i  solution,  before  the  indigo-Uue  completely  Tanishes,  if  per-  *®'^' 
oslde  of  manganese  be  added,  in  smaU  portions,  until  a  proof,  dissolyed  in  water, 
deposits  no  more  indigo,  the  mass  contains  anthranilate  of  potassa.  Now  the  crjs- 
tallked  anthraniiie  acid  consists  of  NC,|H,,04,  and,  also,  salicylamidic  acid  has  the 
•UM  constitution.  Both  compounds,  howerer,  are  not  identical  When  the  abore- 
mentioned  mass  is  dissoWed  in  alcohol,  and  the  excess  of  potassa  is  precipitated  by 
eaibonic  acid,  anthraniiie  acid  is  obtained ;  fhnn  the  abfiltered  solution,  we  obtain, 
by  eraporation,  anthranilate  of  potassa,  in  Tery  smaU,  thin  leaflets,  grouped  together. 
If  this  salt  be  dissoWed  in  a  little  water,  we  obtain,  upon  addition  of  acetic  acid, 
hydrate  o/anthraniUe  aeid^  HO,NC,|II«0,.  It  crystaUises  in  yellowish,  transparent 
leaflets  of  great  lustre,  and  half  an  inch  in  length;  in  cold  water  not  easily  soluble, 
bol  easily  in  boiling;  it  is  also  taken  up,  in  large  quantities,  by  alcohol  and  ether ; 
it  melts  at  185^  and  sublimes  similarly  to  bensoic  add.  If  it  be  heated  to  boiling, 
it  separates  into  anilin,  NC.|Hp  and  carbonio  acid;  with  the  alkalies,  it  giyee  salts 
•olnble  in  water  and  alcohol 
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pota88a  salt  is  separated,  by  the  evaporation  of  the  aqueous  sola* 
tion  in  vacuum,  in  colorless,  silky,  lustrous  crystals.  The  oxid$ 
of  lead  salt  appears  in  beautiful,  transparent  crystals,  and  the 
silver  salt  in  small,  transparent,  very  lustrous  crystals. 

Tribromanuol  (Spiroylbromid):  C^]^OnC,EpCft,C,H)Br^  is 
only  known  in  combination  with  bromanisol,  and  produces  the  so* 
called  bibromanisol:  C„H^0,Br+C„H,0^r3-C,^H^0,Bry  We 
add  bromine  to  anisol,  mix  the  obtained  product  with  water,  and 
crystallize  it  from  the  boiling  alcoholic  solution.  It  appears  in 
very  shining  scales ;  fuses  at  54^ ;  sublimable. 

^aZwy?mfna(Trinitrani8ol):  C.Hj^O,  (C,H^C^,C,H)  8N0,.  We 
treat  anisol,  or  nitro-anisol,  with  a  mixture  of  equal  parts  fuming 
sulphuric  and  fuming  nitric  acid,  or,  we  warm  gently  1  jpart  anissio 
acid  with  15  parts  of  the  same  mixture,  and  add  water  to  the 
cooled  mixture,  thus  the  salicyl-nitrid  is  precipitated  as  a  heavy 
oil,  which  quickly  stiffens  to  a  solid,  light,  yellow  mass.  It  dis- 
solves  easily  in  a  mixture  of  alcohol  and  ether,  and  separates  by 
spontaneous  evaporation  in  yellow,  shining  plates.  Insoluble  in 
water,  melts  at  58  to  60^,  and  if  cautiously  heated,  may  be  sub- 
limed. Warmed  with  concentrated  potassa-lye,  it  is  decomposed 
under  formation  of  pikranisic  acid.  If  the  alcoholic  solution  be 
brought  in  contact  with  sulphide  of  ammonium,  we  obtain  a  base 
of  binitro-anisidin,  which  consists  of  (G,4H^02,2N04)'"NH,. 
„.  .      .  ,  The  so-called  Binitranisol  —  CA0,(2aHyC« 

Binitramsol.        jjjjjq^  ^  C,HA{C,H„C„C,H)3N0,  -  QAA  + 

2NO4,  ^^  ^  compound  of  Bolicyl  nitrid  with  nitro-anUoL  It  arises 
when  anisol  is  boiled  a  few  minutes  with  fuming  nitric  acid.  Upon 
addition  of  water,  a  yellow  liquid  is  separated,  wl)ich  soon  hardens 
to  an  amber-yellow  mass.  From  the  boiling  solution,  the  com* 
pound  is  separated  in  long,  yellowish  needles ;  insoluble  in  water, 
easily  soluble  in  boiling  alcohol  and  ether ;  fuses  at  86^,  sublim- 

If  to  boiling  concentrated  potassa-lye  of  1.46  sp.  gr.,  which  boils  at  160^,  «• 
graduUy  add  polyerizcd  indigo-blue,  after  a  little  a  deposition  of  small  yellow  ctya- 
tals  takes  place,  and,  in  cooling,  the  whole  stiffens  to  a  crystalline  mass,  whilst 
sometimes  a  yellow  potassa  salt,  sometimes  hydrate  of  potassa,  is  separated.  This 
mass  dissolTos  in  water  with  brownish-yellow  color;  and,  at  the  same  time,  indigo- 
bluc  is  deposited.  If  the  alkaline  fluid  be  at  once  nearly  saturated  with  an  adid,  a 
bluish  CTeen  precipitate  is  formed,  and  in  the  fluid  abfiltered  fh)m  this  precipitator 
we  obtain,  by  an  excess  of  acid,  an  abundant  flaky  precipitate  of  chryumUic  m6d, 
which,  after  drying,  contracts  to  a  ptdyerizable  reddish  brown  mass.  If  a  miztut 
of  equal  parts  alcohol  and  water  be  saturated  at  boiling  heat  with  ohrysanilic  aioid, 
the  greater  part  of  the  acid  separates  from  the  filtered  solution  in  thick  stellifom 
groups  of  Yexpr  fine  needles.  The  acid  is  said  to  consist  of  HOfNjC^HjpOy  but  it  It 
probably  a  mixed  substance.  If  it  be  boiled  with  a  dilute  minenlacid,  it  decom- 
poses completely  into  anthranilic  acid,  which  remains  dissolved,  and  another  body, 
which  is  deposited  in  cooling,  fai  Tery  fine  needles  of  deep,  blue-black  color;  these 
two  substances  do  not  appear  to  hare  the  same  constitution.  Chrysanilio  acid  is 
easily  dissoWed  in  pure  ailudies.  When  no  excess  of  alkali  is  present,  the  solutka 
has  a  golden-yellow  color;  but  if  an  excess  be  present,  the  solution  is  colored 
greenish,  and  is  corered,  when  exposed  to  the  air,  by  a  deep,  blue  layer. 
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able  unchanged.  By  a  potasaa  solution,  it  is  oonverted  into  nitro- 
pbeneaic  acid.  With  sulphide  ammonium  it  gives,  in  the  alcoholic 
solution,  a  double  base,  consisting  of  anisidin  and  binitro-anisidin. 

Biehlorsalicylic^cid:  HO,C,H,0,^(C,Cl,,Ce,C,H)       . 
O3.   Into  a  moderately  concentrated  solution  of  sali-  p^^o^Tsali- 
ejlate  of  potassa,  chlorine  gas  is  slowly  led  as  long  eyiio  acid. 
as  the  brown  precipitate,  which  is  at  once  formed, 
is  increased.     This  is  impure  bichlor-salicylate  of  potassa,  which, 
by  repeated  crystallization  from  the  hot,  saturated,  aqueous  solu- 
tion, is  purified.  From  the  pure  potassa  salt  the  acid  is  precipitated 
by  hydrochloric  acid.     It  is  separated  from  the  concentrated  al- 
coholic  solution  in  hard,  easily-pulverized  octahedrons;    almost 
insoluble  in  water,  very  easily  dissolved  in  alcohol  and   ether. 
Nitric  acid  decomposes  the  compound,  forming  nitro-chlorsalicylic 
acid.  '   The   potassa    salt  forms  small,  grayish-white    crystals, 
soluble  in  boiling  water.  A  compound  of  bichlor'Salieylie  acid  with 
salicylic  acid  is  obtained  by  the  action  of  chlorine  upon  an  excess 
of  salicylic  acid. 

Bibromsalicylic  Add :  nO,C,H,OnC,Br„Ce,C,H)03.  We 
treat  finely  pulverized  salicylic  acid  with  an  excess  of  bromine. 
The  decomposed  mass  is  washed  out  with  water,  and  then  dis- 
solved, boiling  hot,  in  ammonia.  From  the  solution  of  ammonia 
salt,  the  acid  is  precipitated  by  hydrochloric  acid,  and  is  purified 
by  repeated  crystallization  out  of  alcohol.  Crystallizes  in  color- 
less or  pale-yellow  needles;  scarcely  soluble  in  water,  but  easily 
soluble  in  alcohol  and  ether.'  The  potassa  salt  is  obtained,  when 
bromine  is  added  to  a  solution  of  salicylate  of  potassa ;  in  water 
not  easily  soluble.  If  we  let  bromine  act  upon  an  excess  of  salicylic 
acid, ,  we  thus  obtain  a  combination  of  bibrom-salicylic  acid  with 
salicylic  acidy  which  double  acid  crystallizes  from  the  boiling  al- 
coholic solution,  in  colorless,  very  lustrous  prisms.  The  salts  are 
less  soluble  than  the  correspondingones  of  salicylic  acid. 

Tribromsalicylic  Acid:  B,OyC^fif^{C^BT^C^,Cfir)0^  is  ob- 
tained, when  bibrom-salicylio  acid  is  exposed  with  bromine  to  the 
sunlight  for  20  to  30  days.  From  the  alcoholic  solution  it  crys- 
tallizes in. small,  yellowish,  easily  pulverized  prisms;  insoluble  in 
water,  rather  easily  soluble  in  alcohol.  With  soda,  potassa,  and 
ammonia,  it  gives  salts  scarcely  soluble  in  water. 

BinUrO'Salicylic  Acid:  HO,C,H,0,'"(C,2NO,,Ce,C,H)03.  If  bi- 
nitro-salicylate  of  methyl,  which  is  obtained  by  the  action  of  a  mix- 
ture of  equal  parts  fuming  sulphuric  acid  and  fuming  nitric  acid, 
be  boiled  with  dilute  potassa  lye,  we  obtain  binitro-salicylate  of 
potassa  as  a  beautiful  red  salt,  out  of  which  the  acid  is  precipi- 
tated by  sulphuric  acid.  It  crystallizes  from  the  hot  aqueous 
solution  in  needles  of  silky  lustre;  is  easily  dissolved  in  ether, 
alcohol,  and  hot  water ;  fusible,  and  by  being  cautiously  heated 
sublimable.     The  ammonia  salt  appears  in  small  yellow  needles ; 
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it  gives  with  poUuna  a  neutral  and  a  ba^ie  compound ;  the  latter 
contains  two  atoms  potassa,  the  former  exhibits  a  crystalline, 
chrome-yellow  powder,  soluble  in  a  large  quantity  of  water ;  the 
latter  compound  possesses  a  beautiful  red  color. 

If  we  dissolve  salicylic  acid  in  moderately  concentrated  nitric 
acid,  and  digest  the  solution  a  short  time  upon  the  water  bath,  in 
cooling  a  combination  of  hinUro-naUcylic  acid  with  $alicylie  acid 
rmTlOjQ^fi^^Ofif  is  separated,  which  is  called  nitnh9aUeylk 
acid.  The  same  compound  is  also  obtained  by  the  action  of  nitric 
acid  upon  indigo  (indigotic  acid)  and  salicylate  of  methyl.  Crys- 
tallizes in  white,  stellated  needles,  possesses  a  bitter,  astringent, 
feebly  acid  taste,  sublimes  by  being  cautiously  heated ;  requires 
1000  parts  cold  water  for  solution,  but  dissolves  in  boilinff  water 
in  every  proportion ;  in  a  crystalline  condition  it  contains  4  atoms 
water;  it  expels  carbonic  acid  from  its  combinations.  Its  salts 
are  mostly  yellow;  a  solution  of  the  acid  colors  the  safts  of  iJu 
peroxide  of  iron  red.  If  nitro-salicylate  of  methyl  be  treated  with 
ammonia,  after  evaporating  the  solution,  nitro-salicylamidic  acid  is 
obtained  in  small  shining  needles;  they  consist  of  NH^SaO.+NH^ 
C,H,0r(C,2N0^C„C,H)0^ 

Trinitro'salicylic  AM:  H0,C^H,0,7C,2N0  ,C,,C,NO,)0„  is 
formed  simultaneously  with  binitro-salioylic  acid ;  is  only  known 
in  combination  with  oxide  of  methyl. 

ParasaiicyL  Paro/aZwy Z  (Paraspiroyl) :  C,,H,0..   If  salicylate 

of  copper  at  220^  be  subjected  to  dry  distillation, 
there  goes  over  with  carbonic  acid  and  oxide  of  carbon  a  greenish 
yellow,  oily  fluid,  from  which  after  a  little  time  colorless,  trans* 
parent  crystals  are  deposited,  which  have  the  same  constitution 
as  anhydrous  salicylous  acid.  If  the  oily  product  of  distillation  be 
warmed  with  dilute  potash  lye,  salicylous  acid  dissolves,  and  as 
residue  parasalieyl  remains,  which,  by  evaporating  the  alcoholic 
solution,  crystallizes  in  quadrilateral  prisms ;  insoluble  in  water, 
easily  soluble  in  alcohol  and  ether;  fuses  at  127^,  forming  a  pale 
yellowish  fluid,  which  at  95^  stiffens  to  a  radiated  crystalline  mass ; 
sublimes  at  180^,  in  colorless  needles.  Strong  nitric  acid  changes 
parasalieyl  into  pikrin-nitric  acid.  Chlorine  and  bromine  decom* 
pose  it  in  the  sunlight,  forming  crystalline  products.  Towards  the 
alkalies  it  behaves  quite  indifferent. 


PAIRED  RADICAL  OF  SALICTL. 

Coumaiin.  Coumarylous  Add  (Coumarin,  Tonka-camphor): 

HO,GouO,  is  found  in  tne  Tonquin  bean,  in  Asperula 
odoratay  and  in  the  flowers  of  Melilotua  off.  The  Tonquin  oeans, 
which  contain  this  body  in  crystallized  form,  are  extracted  by 
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alcohol,  and  the  solution  evaporated  to  syrnp  thickness.  It  crys- 
tallizes from  the  alcoholic  solution  in  fine,  white,  lustrous  needles, 
which  grate  between  the  teeth;  insoluble  in  cold  water,  somewhat 
soluble  in  boiling,  easily  soluble  in  alcohol  and  ether;  heavier 
than  water;  possesses  a  pleasant  aromatic  smell  and  burning 
taste ;  melts  at  50^,  and  stiffens  to  a  crystalline  mass ;  boils  at 
270^.  With  co\i  fuming  nitric  acid  it  gives  nitra-eoumaryloua 
aeidy  and  by  being  heated  with  a  solution  of  potassa,  it  is  con- 
Terted  into  coumarylic  acid,  under  evolution  of  hydrogen  gas. 
From  the  yellow  alkaline  solution  acids  asain  separate  coumarin. 
NitrO'CoumaryhuB  acid  crystallizes  from  the  alcoholic  solution  in 
small,  white,  silky-lustred  needles.  By  continued  boiling  with 
nitric  acid,  it  is  converted  into  pikrin-nitric  acid. 

0<mmarylie  Acid:  HO,Cou03.    We  boil  coumary- 
lous  acid  with  concentrated  potassa  lye,  so  long  as  ^^^'^^^^^ 
the  evolution  of  gas  takes  place.     The  residue  is 
dissolved  in  water,  and  the  coumarylic  acid  precipitated  bv  hydro- 
chloric acid.     It  separates  from  tiie  boiling  alcoholic  solution  in 
very  lustrous,  transparent,  bitter-tasting  leaflets ;  reddens  litmus, 
completely  saturates  the  bases,  not  volatile.     Goumarylous,  as 
well  as  coumarylic  acid,  when  melted  with  hydrate  of  potassa,  is 
converted  into  salicylic  acid,  under  evolution  of  carburetted  hydro- 
gen gas. 

Saligenin :  HO,C^H,0,lC,Hj^C„C,H)0(?)«  0,,Rfi^. 

Occurrence, — In  the  willow  bark  a  bitter  substance  occurs, 
called  Salicin.  By  fermentation  it  separates  into  sugar  and  sali- 
genin. Saligenin  consists  of  Cj^HgO^;  under  the  influence  of 
ozydizing  bodies,  it  is  converted  into  salicylous  acid,  C.^H^O^, 
whilst  simultaneously  water  is  formed.  If  we  consider  saligenin 
as  consisting  of  H0,C4H^0,'^(C,H,,C^,C,H)0,  then  its  conversion 
into  salicylous  acid  consists  simply  in  the  removal  of  H^  from  the 
pairling. 

We  obtain  saligenin  if  fifty  parts  finely  pulverized  salicin  be 
dissolved  in  200  parts  water,  to  the  mixture  8  parts  emulsin  be 
added,  and  the  whole  exposed  for  24  hours  to  a  steady  temperature 
of  40^.  Saligenin  generally  crystallizes  in  small  rhombohedrons, 
and  is  purified  by  repeated  crystallization.  From  the  hot  aqueous 
saturated  solution,  saligenin  crystallizes  in  rhombic  plates,  of 
mother-of-pearl  lustre,  unctuous  to  the  touch.  Dissolves  in  boiling 
water  in  almost  every  proportion,  and  in  15  parts  water  at  22^; 
also  easily  soluble  in  alcohol  and  ether.  If  saligenin  be  heated 
above  140  to  150^,  it  is  changed  into  a  yellow,  amber-like  mass 
of  $aliretinj  which  consists  of  Ci^H^O,.  This  sub-  gnUpetin. 
stance  may  also  be  obtained  by  the  action  of  dilute 
hydrochloric  or  sulphuric  acid  upon  saligenin  and  salicin.  It  is 
insoluble  in  water  and  ammonia,  but  dissolves  easily  in  alcohol 
and  ether.    Under  the  influence  of  platinum  blacky  and  admission 
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of  air,  it  is  conyerted  into  ialicylaus  aeidj  eren  at  ordinary  tem- 
perature ;  the  same  oxidation  occurs  when  saliretin  is  warmed  with 
chromic  acid^  bichromate  of  patoisaj  or  oxide  of  eilver*  Comeem' 
trated  nitric  acid  changes  it  into  pikrin-nitric  acid.  If  we  let 
chlorine  act  upon  salicin,  we  obtain  seyeral  compounds^  which 
consist  of  sugar  united  with  chlor-,  bichlor-,  and  trichlor-saligenin, 
and  under  the  influence  of  emulsin  these  separate  into  sugar  and 
the  above-mentioned  chlorine  combinations  (eee  Salicin). 
Chlopsaiieenin.  Ohhr-aaliffenin^  C„H^010^,  crystallises  from  the 
genrn.  ^^^  aqucous  Solution  in  beautiful,  colorless,  rhombic 
plates,  which  dissolve  in  water,  alcohol,  and  ether.  With  patoMea 
saligenin  seems  to  form  a  combination.  The  solution  of  siUigenin 
and  of  chlorsaligenin  colors  the  neroxide  of  iron  sake  blue. 

RutiUn:  Oj^Hj^O^  and  Bufin:  C,^H^O^  are  sub- 
j.^    ^         stances  obtained  by  the  action  of  concentrated  sul- 
phuric acid  upon  saligenin  {see  Salicin). 

8100KD  MBMBKB. 

ANISTL ; 

C4H,0,'^(2CgHa,C,,CgH)=C,,Hy0^sBAn. 

Anisjl,  like  salicyl,  unites  with  oxygen  to  form  anisylous  and 
anisvlic  acid* 

Anisylou.  acid.        ^9^^'^'  "/ :^«^iT •^'^*  H0,C,H,0A2C.H, 

Co,G,H)OaBHO,AnO,  forms  simultaneously  with  ani- 
sylic  acid  by  the  action  of  nitric  acid  upon  solid  anise-oil  and  dn^ 
cunculus  oil.  The  mixture  obtained  by  the  action  of  dilute  nitric 
acid  is  shaken  with  dilute  potassa-lye,  which  absorbs  the  anisylie 
acid,  and  the  remaining  fluid  anisylous  acid  is  purified  by  shakinc 
with  water  and  rectification.  It  is  yellow,  has  an  aromatic  odor  and 
burningtaste;  sp.gr.  1.09;  boils  at  253^;  not  easily  soluble  in  water; 
miscible  in  all  proportions  with  alcohol  and  ether.  With  concen- 
trated nitric  acidy  it  gives  nitro-anisylous  acid,  and  with  chlorine 
and  bromincy  compounds  which  exhibit  anisylie  acid,  in  which  1 
atom  oxygen  is  replaced  by  1  atom  chlorine  or  bromine.  In  its 
behavior  to  chlorine  and  bromine,  anisylous  acid  differs  widely 
from  salicylous  acid.  With  ammonia  anisylous  acid  gives  aniej/U 
tmt(2a7ni(/aNH^An-|-NH,2An,  which  in  its  constitution  entirely 
agrees  with  salicylimidamid ;  it  forms  hard,  easily  pulverised 
crystals.  If  anisylous  acid  be  heated  with  hydrate  of  potaasa, 
anisylie  acid  is  obtained  under  evolution  of  hydrogen  gas. 
AnisyUc  acid.  Hydrate  of  Anieylic  Acid  (Anisic  Acid,  Draco- 
nic Acid):  HOjAnO^.  Solid  anis-oil  is  digested  a 
long  time,  with  moderately  concentrated  nitric  acid,  at  :i5^,  and, 
when  the  action  has  ceased,  the  crude  product  washed  with  water,  is 
dissolved  in  aqueous  ammonia.    The  ammonia  salt,  obtained  by 
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the  evaporation  of  the  aqneouB  eolation,  is. purified  by  repeated 
crystallization,  then  precipitated  by  acetate  of  lead,  and  the  obtained 
lead-salt  decomposed  by  hydrosulphnrio  acid.  After  the  decern- 
poeition,  the  whole  is  treated  with  boiling  water,  and  from  the  hot, 
filtered  solution  the  acid  is  procured  in  crystals.  Or,  we  let  fall 
aaisylous  acid  by  drops  upon  fused  hydrate  of  potassa,  dissolve 
the  mass  in  water,  and  precipitate  the  anisylic  acid  by  hydro- 
chloric acid.  From  dracunculus  oil  also  is  anisylic  acid  obtained 
by  the  action  of  nitric  acid*  It  crystallizes  in  long,  sharp,  shining 
prisms ;  in  cold  water  is  scarcely  soluble,  but  dissolres  abundantly 
in  boiling,  as  also  ia  alcohol  and  ether.  The  solution  reacts 
acid;  melts  at  175^;  sublimable.  Subjected  with  baryta  to  dry 
dbtillation  anisylic  acid  separates  into  anisol  and  carbonic  acid. 
Treated  with  ehlorinej  bromine,  and  nitric  acid,  we  obtain  derived 
compounds.  The  ammonia  salt  crystallizes  in  large,  prismatic 
plates,  so  do  also  the  potas$a  and  soda  ualts.  With  oxide  of  lead 
and  ^cide  qf  silver  anisylic  acid  gives  not  easily  soluble  salts. 

BioxyehhrideofAnisyl:  C,H,0r(2C,H„C„C^){  gj-An|  ^[. 

If  we  distil  anisylic  acid  with  chloride  of  phosphorus,  we  thus 
obtain,  under  evolution  of  hydrochloric  acid,  a  distillate,  which 
consists  of  oxychloride  of  phosphorus  and  bioxychloride  of  anisyl. 
If  this  distillate  be  subjected  to  repeated  distillation,  at  first,  the 
d^osphorus  compound  goes  over,  and  at  270^  the  anisyl  compound. 
This  latter  is  quickly  washed  with  a  little  cold  water,  dried  over 
chloride  of  calcium,  and  rectified.  A  colorless  fluid  of  strong 
odor;  sp.gr.  1.261;  boiling  point  262^;  in  the  moist  air  it  is 
quickly  converted  into  anisylic  acid,  with  formation  of  hydro- 
chloric acid. 

Bioxybromide  of  Anisyl:   C^H,0,'"(20,H^C„C,H)|  gj=  An 

<  ^*  is  obtained  by  the  direct  action  of  bromine  upon  anisylous 

aeid.  Crystallizes  from  the  etheric  solution  in  white,  silky-lustred 
needles,  which  do  not  change  in  the  air,  but  by  being  heated  with 
a  solution  of  potassa  separate  into  bromide  of  potassium  and  ani- 
sylate  of  potassa.  By  the  continued  action  of  bromine  bioxyhro- 
mide  of  bUyromanisyl  appears  to  be  formed. 
^  Anisyl-nitrid:  CjflH,0,(2C,H„C^,C,H)3NO^,  is  formed  by  the 
action  of  nitric  acid  upon  phenetol. 

Bichloranisylic  Aeid:    H0,C^H,0,'"(C,C1„C,H„ 
C^C,H)03,  is  only  known  in  combination  with  ani-  ^^^^^j^/^^"' 
9ylic  acid.     It  is  formed  when  dry  anisylic  acid  is  anisyL 
exposed  to  the  action  of  dry  chlorine.     From  the 
alcoholic  solution  it  crystallizes  in  fine,  shining  needles ;  insoluble 
in  water,  easily  soluble  in  warm  alcohol  and  ether;  fuses  at  176^, 
sublimable. 
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Bromantsfflie  Acid:  HO^CioH^BrO^,  is,  like  chloranisylic  acid, 
a  double  acid,  consisting  of  anisylic  and  bibromanisylio  acid ;  it  is 
obtained  by  the  direct  action  of  bromine  upon  anisylic  acid.  It 
crystallizes  from  the  alcoholic  solution  in  very  fine,  shining  needleSi 
which  fuse  at  204^,  sublime,  and  are  easily  soluble  in  warm  alcohol 
and  ether.  With  potassa,  soda,  and  ammonia,  it  gives  solabb 
salts. 

B%nitr<hani»ylie  Aeid:  H0,C4H,0,'^(C^N04,C^C,H)0^  is  not 
known  isolated;  with  anisylic  acid  it  forms  two  combinations, 
corresponding  to  the  formuke  :— 

1.  H0,C,H,0^C,2N0^C„C^)0,+ 8{H0,C,eH,0^  -  'Nitw- 

anisylic  acid. 

2.  H0,C,H,0,(C,2N0^C„C,H)  O3+  H0,C^H,O,  -  *Nitro- 

anisylic  acid. 

The  former  compound  is  formed  simultaneously  with  anisylie 
acid  by  the  action  of  nitric  acid  upon  dracunculus  oil,  and  is  found 
in  the  mother  liquor  which  remains  behind  in  the  preparation  of 
anisylate  of  ammonia.  It  crystallizes  from  the  hot  alcoholic  sola* 
tion  in  flat,  colorless,  and  nearly  tasteless  needles,  hardly  soluble 
in  water,  easily  soluble  in  alcohol  and  ether.  With  chlorine  and 
bromine  it  forms  double  compounds  of  nitroanitylic  with  cAformJ* 
etflic  and  bromanisylie  acid. 

The  second  compound  is  obtained  when  anisylic  acid  or  the  pre* 
ceding  compound  is  digested  a  long  time  with  concentrated  nitrie 
acid.  By  repeated  crystallization  from  hot  alcohol,  it  appears  in 
very  fine,  white  needles,  tasteless  and  odorless,  almost  insoluble  in 
cold  water,  but  easily  soluble  in  warm  alcohol  and  ether ;  melts  at 
175  to  180°,  not  distillable  without  decomposition.  By  boiling 
fuming  nitric  acid^  it  is  changed  into  the  so-called  biniLranimil^  a 
compound  of  salicyl-nitrid  with  nitroanisol.  Brought  in  contact 
with  chloride  of  phosphorus^  we  obtain,  under  formation  of  Moaw- 
chloride  of  phosphorus^  one   of  the   nitro-compoundsB(CieH^Og 

2N0J  <  Q?  +  An  <  n?(?)>  corresponding  to  bioxychloride  of  anisyl; 

this  nitro-compound  separates  in  the  air  into  hydrochloric  and 
nitro-anisylic  acid. 

SdUrlike  Comlinations  of  Oxide  of  Methyl  and  Oxide  of  Ethyl  mtk  As 

Adds  of  Salicyl  and  Anisyl, 

Salicylate  of  Methyl  (Gaultheric  Acid):  MeO,SaOg. 
of  o^^oP  '^^^^  compound  is  the  main  constituent  of  the  oil  of 
methyl  Gaultheria  procumbens.     If  the  latter  be  distilled, 

at  first  an  oil  goes  over  which  consists  of  Ci^H,,  and 
at  224^  comes  the  pure  compound.  It  is  also  obtained  when  2 
parts  wood-spirit,  l|  parts  salicylic  acid,  and  1  part  sulphuric 
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acid,  are  subjected  to  distillation.  A  colorless  liqaid,  of  pleasant 
aromatic  odor  and  taste;  dissolves  a  little  in  water,  but  in  all  pro- 
portions in  ether  and  alcohol;  boils  at  211  to  224^;  sp.  gr.  1.178. 
This  compound  behaves  quite  like  a  paired  acid ;  it  expels  car- 
bonic acid  from  its  combinations,  andJTorms  a  series  of  salts,  which 
contain  1  atom  base  to  1  atom  salicylate  of  methyl. 

Thepotassa  eomvoundj  KO+MeO,SaO^  is  obtained  by  mixing 
a  cold  concentratea  solution  of  potassa  with  salicylate  of  methyl ; 
it  crystallizes  from  the  alcoholic  solution  in  six-sided  plates,  which 
are  soluble  in  water,  alcohol,  and  ether.    If  the  aqueous  solution 
be  warmed,  there  are  formed  wood-spirit  and  salicylate  of  methyl. 
liF  upon  Mlicyhte  of  methyl  we  let  chlorine  act,  we  obtain  bichlor- 
Moliejflate  of  methyl,  which  crystallizes,  and  is  soluble 
in  alcohol  and  ether.    In  the  same  manner  we  obtain  ^^l^  of  methyl 
by  bromine  the  €orre$pondtng  bromine  compounds ; 
they  possess,  like  the  salicylate  of  methyl,  the  pro-  Bromwiicylate 
perties  of  an  acid,  and  unite  with  the  bases  to  form  ^  ^^  ^  - 
salts.    In  like  manner,  by  the  action  of  nitric  add  upon  salicylate 
of  methyl,  a  compound  arises,  which  consists  of  Hni- 
tnh9alieylate  and  salicylate  of  methyl.     If  we  make  Nitro-Baiioylate 
use  of  a  mixture  of  fuming  nitric  and  fuming  sul-  ^^  "ae^yL 
phoric  acid,  there  are  formed  binttro-mlicylate  and 
trinitnh9alieylate  of  methyl.     The  former  compound  crystallizes 
in  pale-yellowish  scales,  which  fuse  at  124^;  the  latter  compound 
erystallizes  in  yellow  plates;  they  all  possess  acid  properties,  and 
form  with  ammonia  crystallizable  salts. 

Ani»ylate  of  Methyl:  MeO,An03,  is  obtained  hy  i  te  f 

diatilling  2  parts  wood-spirit,  1  part  anisylic  acid,  m^yi^ 
and  1  part  sulphuric  acid.  The  compound  goes  over 
as  a  heavy  oil,  which  stiffens  crystalline.  Crystallizes  from  the 
alcoholic  or  etheric  solution  in  wnite,  shining  scales,  which  fuse  at 
46^;  insoluble  in  water,  easily  soluble  in  alcohol  and  ether;  of 
agreeable  odor,  like  anise  oil,  burning  taste.  Gives  no  compounds 
with  the  bases.  By  chlorine^  bromine^  and  nitric  acid^  we  obtain 
combinations  of  oxide  of  methyl  with  chloranisylic^  bromanisylic 
and  nitro-anisylic  acid^  all  of  which  are  neutral,  and  crystallize. 

Salicylate  of  Ethyl :  AeO,SaO^  is  obtained,  like  of  th  i 

the  oxide  of  methyl  combination.  A  fluid  heavier  than  ocwipounds.  ^ 
water ;  boils  at  225^ ;  smells  less  agreeably  than  the 
methyl  compound;  behaves  like  a  paired  acid.      With  chlorine^ 
bromincy  and  nitric  acidj  it  gives  the  oxide  of  ethyl  compounds^ 
which  all  have  the  properties  of  an  acid,  and  crystallize;  they 
correspond  to  the  compounds  of  salicylate  of  methyl. 

Jlntsvlate  of  Ethyl:  AeO,An03,  a  colorless  liquid,  of  burning, 
aromatic  taste  and  smell;  heavier  than  water,  in  which  it  is  inso- 
luble; dissolves  easily  in  alcohol  and  ether;  boils  at  250^;  not 
acid.  Behaves  to  nitric  acidj  chlorine^  and  bromine  like  the  cor- 
responding methyl  compound. 
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APPENDIX  TO  THE  ACIDS  OF  THE  8ALICTL  GROUP.     . 

CARYOPHYLLIC  ACID: 

Carjophyilio  Caryopkj/llic  aetd  is  the  principal  constituent  of  the 
^  oil  of  cloves,  which  is  procured  from  the  flower-buds 

of  Eugenia  caryophyllata.  If  this  oil  be  subjected  to  distillation 
with  a  concentrated  solution  of  potassa,  a  neutral  oil  goes  otcTi 
whilst  carjophyllate  of  potassa  remains;  if  this  substance  be  de- 
Piment  acid,      composed  by  a  mineral  acid,  caryophyllio  acid  goss 

over  by  distillation.  From  pimenta  oil, 'which  is  ob- 
tained from  the  fruit  of  MyrtuB  pimenta^  we  obtain,  in  like  man- 
ner, pimentic  acid^  which  is  identical  with  caryophyllio  aeid*  An 
oily,  water-clear  fluid,  sp.  gr.  1.079,  taste  aromatic,  barninfc 
sharp;  odor  like  cloves;  but  little  soluble  in  water,  easily  solum 
in  alcohol,  ether,  acetic  acid,  and  fatty  oils;  boils  at  243^,  aid 
forms  with  the  bases  salts,  which  have  the  smell  and  taste  of  the 
acids;  by  nitric  acid  it  becomes  red,  and  by  peroxide  of  iron  lalti 
violet  red. 
Eugemn.  Eugenin  is  a  body  which  b  deposited  in  leaflets 

of  mother-of-pearl  lustre,  from  the  water  distilled 
away  from  cloves.     It  is  indifferent,  easily  soluble  in  alcohol  and 
ether,  and  has  the  same  constitution  as  caryophyllic  acid. 
Guaiac  acid.  Guaiac  Acid:  HO,C,,HyO^    It  occurs  in  guaiae 

resin.  It  crystallizes  from  the  etheric  solution  in 
irregular  warts,  dissolves  easily  in  water,  alcohol,  and  ether;  k 
sublimable,  and  separates  by  distillation  with  baryta  into  oarbonio 
acid  and  guaiacen  =CioH^Oj|(?).   As  yet  not  further  investigated. 


Fourth  Group, 
Carbon  NucUiu:  C, 


It  includes: 


a.  The  Benzid  Group:  Component  C,H,;    Nucleus  C,;    Active 

element  H. 
(.  The  Benzoyl  Group :  Component  C^H, ;  Nucleus  C, ;   Active 

part  C,H. 

THE  BEkZID  GROUP. 
Component  CgH, ;  Nucleus  Cg ;  Actiye  element  H. 

The  benzid  group  corresponds  to  the  methyl  group;  thus,  for 
example,  ethyl,  2C2H,,H,  with  the  nucleus  C„  is  the  radical  of 
benzin  2C,H„0„H. 


To  this  group  belong : 
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Boiling  point. 


|0. 

o 
o 


Member  1.         (unknown). 

**      2.  Benzid,  Bd  -2C,Hjj,C,,H=.0„H,  —  80^.5. 

«      8.  ToHd,     Td  -8C,H^C,,H«C„h'  —  109^ 

«      4.  Xyloid,  Xd  -4C,H„C^H«C,^'  —  — 

"      6.  Cumid,   Cd  -5C,H^C„H«C,3H„  —  144^ 

"      6.  Cymid,  Cyd-6C,H^C„H=-Cs,H^  —  171* 

The  radicals  of  this  group  are  not  known  in  isolated  condition; 
diey  all  combine  with  H,  and  these  combinations  correspond  to  4 
volumes  gas.  Each  member  of  the  benzid  group  has  a  corre- 
qK>nding  one  in  the  benzoyl  group ;  thus  benzoyl  2CJtlj^C^^CjH. 
eorresponds  to  benzid  2G,H^Cs,H,  and  benzoic  acid  H0(2C,H^ 
C,,C,H)03  to  hydro-benzid  (zCJB^C^B,)!!^  in  the  same  manner 
as  acetic  acid  H0(CJ9^G,H)03  corresponds  with  hydro-methyl 
(C,HgH)H.  As  by  the  decomposition  of  hydrate  of  acetic  acid 
hjdro-methyl  arises,  so  from  the  hydrate  of  benzoic  acid  is  formed 
hydro-benzid,  from  toluylic  acid,  hydro-tolid,  etc.  The  hydrogen 
compounds  of  this  group  also  arise  by  the  dry  distillation,  espe- 
cially of  carboniferous  organic  bodies.  The  radicals  farther  unite 
with  chlorine,  bromine,  and  NO^.  Thus,  by  the  action  of  chlorine 
upon  hydro-benzid  (C^H,)H,  we  first  obtain  (C,^,)C1,  but  if  the 
action  of  chlorine  continue,  we  obtain  (C,HpU„C2U)Gl3.  As  soon 
at  these  bodies  form,  they  unite  with  the  simultaneously  arising 
hydrochloric  acid,  hence  we  obtain  (C„H3)Gl3+SHCl;  if  we 
treat  this  compound  with  potassa  lye,  it  separates  into  f  G|gH3)Cl3, 
chloride  of  potassium  and  water.  It  may  be  supposed  tnat  by  the 
continued  action  of  potassa  upon  (Gi,H3)Gl3  an  acid  arises,  which 
is  constituted  of  (G|.H3)0g.  If  we  treat  the  nitrogen- combinations 
of  these  radicals  with  hvdro-sulphuric  acid,  NO^  is  replaced  by 
NH,  (under  separation  of  sulphur  and  formation  of  water),  where- 
by organic  bases  arise,  which  appear  as  ammonia,  in  which  the 
third  atom  of  hydrogen  is  replaced  by  Ci^HfyC^^H^,  etc.,  and 
which  correspond  to  the  bases  of  the  methyl  group  {compare 
General  Part,  page  81). 

SECOND  MlVBIl. 

BENZID : 
Bdaa2CgHy  Cp  H^bC  If H|. 

Hydrohenzid  (Benzin,  Benzol):  BdH.  Occurs  in  oil  gas,  in 
coal-tar,  and  is  formed,  when  the  Taper  of  bernmot-oil  is  led 
through  a  glowing  tube  filled  with  pieces  of  lime.  It  farther  arises 
by  the  decomnpsition  of  hydrate  of  benzoic  acid  and  of  cinnamic 
acid,  generally  of  all  bodies  which  go  oyer  into  benzoic  acid  by 
the  dry  distillation  of  phtalinio  aoi^  etc.    A  mixture  of  1  part 
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hydrate  of  benzoic  acid  with  3  parts  hydrate  of  lime  is  exposed  in 
a  retort  to  a  slowly  increasing  heat.  The  benzin,  which  goes  over 
with  water,  is  separated  from  the  latter,  and  distilled  a  tew  times 
over  potassa-lye.  Or,  we  distil  coal-tar,  sulnect  the  part,  which 
goes  over  first  and  swims  upon  the  water,  to  fractional  distillation^ 
and  collect  the  part  which  goes  over  between  80  and  90^.  The 
distillate  is  cooled  to  — 12°,  benzin  is  solid,  and  can,  by  expres- 
sion, be  divided  from  the  yet  floid  portion  (in  continued  distilla- 
tion of  the  just  mentioned  fluid  at  100  to  115^  tolin  goes  over,  at 
140  to  144°  eumin  goes  over,  and  at  170  to  175°,  probably  cyiMte). 
Benzin,  at  common  temperature,  is  a  clear,  colorless  fluid,  strongly 
refracting  light;  pleasant,  etheric  odor;  under  0°  it  stiffens  tea 
crystalline  mass,  and  at  +  7^  becomes  again  fluid;  little  soluble 
in  water,  easily  soluble  in  alcohol  and  ether;  boils  at  80°.5;  sp. 
gr.  0.85.  By  fuming  nitric  acid  we  obtain,  first  nUrthlentid 
sa(2C8H2,C„H)N04,  and,  by  farther  action,  a  combination  of 
nitrobenzid  with  (C,H„C„0,H)3N0^,  or  the  so-called  mUrp- 
benzid.  Chlorine  leads  benzin  first  into  (2CgHyCg,H)Cl-(-HGI| 
and  then  into  (C,H^C„C,H^Cl3-|-8HCl.  With  concentrated  id- 
phuric  acid  we  obtain  sulphobenzid  Bd,SO|,  and  snlphobemid- 
sulphuric  acid  H0(Bd,S0J'"S03  corresponaing  to  sulph-ethyl- 
sulphuric  acid. 

Chloride  of  Benzid:  BdCl,  is  not  known  isolated. 
Aiobenzid.  Azobenzid :  BdN,  is  obtained,  when  an  alcoholic 

solution  of  nitrobenzid  is  distilled  with  an  alcoholic 
solution  of  potassa ;  towards  the  end  of  the  operation  a  red  body 
goes  over,  which  stiffens  in  larger  crystals,  and  from  the  ethenc 
solution  is  obtained  in  beautiful  perfect  crystals,  which  fuse  at 
65°,  boil  at  193°,  and  volatilize  undecomposed. 
Axooxybenzid.       Azooxybenzid :  C„H,NO=BdNO-BdO.-|-BdN, 

If  to  a  solution  of  nitrobenzid,  in  10  parts  alcohol, 
we  add  gradually  as  much  potassa  as  the  nitrobenzid  used,  and 
after  decomposition  has  taken  place,  distil  the  fluid,  a  residue  re- 
mains in  the  retort,  which  consists  of  2  layers;  the  upper  one 
after  a  short  time  stiffens  to  oily,  yellow,  lustrous,  quadrangular 
prisms,  which  are  pulverizable,  and  fuse  at  36°.  This  is  azooxy- 
benzid  (simultaneously  is  also  formed  anilin  NH^C„Hf).  If  we 
boil  this  body  a  little  while  with  not-fuming  nitric  acid,  small  yellow 
prisms  consisting  of  (G^^HgNOJN^Ojp  called  nitro-azooxyhengH 
are  separated  from  the  nitric  acid  solution ;  if  upon  this  substanea 
we  let  an  alcoholic  potassa  solution  act,  we  obtain  a  red  crystal- 
line powder  consisting  of  G^HgNjO^  If  we  treat  azobeniid  with 
fuming  nitric  acid,  until  there  is  a  reaction,  red  crystals  form  in 
cooling,  which,  after  being  washed  with  dilute  nitric  acid  and  wa- 
ter, separate  from  the  alcoholic  solution  in  flat-pressed  crystals; 
this  body  consists  of  (C^H^O,)N,-(C„H,)N-|-(Cj,'H^OjN.  If 
we  boil  azobenzid  with  fuming  nitnc  acid  for   a  few  mmntei* 
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we  obtain  red  npedles,  which  consist  of  (C^H.,2N0^)N,=  (0„H,) 
N+(C„H3,2NOJN,  and  are  called  binitro-azolemid.  This  body 
gives  with  sulphide  of  ammonium  an  organic  base — delphenin^ 
-C^.N,-(C.,H,N)NH,. 

NUrohenzid:  Bd+NO^.  To  moderately  concentrated  nitric 
acid  benzin  is  added  in  small  quantities,  ana  from  the  mixture  the 
nitro-benzid  is  precipitated  by  water.  It  is  also  formed  by  the 
dry  distillation  of  nitro-benzoio  acid  salts.     A  yellowish  fluid,  of 

Cnetrating,  sweet  taste,  and  odor  like  cinnamon  oil;  sp.  gr.  1.209; 
ils  at  213^;  crystallizes  at  — 8^;  insoluble  in  water,  but  misci- 
ble  in  every  proportion  with  ether  and  alcohol.  If  into  an  alco- 
holic solution  of  nitro-benzid  mixed  with  a  little  hydrochloric  acid 
we  bring  some  zinc,  or  if  we  mix  the  alcoholic  solution  with  sul- 
phide or  ammonium,  we  thus  obtain  anilin  (benzidam)  NH^Bd,  in 
the  latter  case  sulphur  is  separated.  If  nitro-benzid  be  treated 
with  a  mixture  of  fuming  sulphuric  and  fuming  nitric  acid,  the 
BO-called  hinitro-hemid  is  formed,  which  consists  of  nitrobemid 
+(C,H  C,,0^)3NO,. 

Sulph(hbemid:  Bd+SO^  If  to  anhydrous  sulphuric  acid  we 
add  benzin,  and  dilute  the  glutinous  mass  with  water,  after  a  little 
time  sulpho-benzid  is  precipitated,  and  in  the  solution  sulpho-ben- 
lid  sulphuric  acid,  and  free  sulphuric  acid  are  found,  and  are  sepa- 
rated in  the  ordinary  way  by  baryta.  From  the  alcoholic  or 
etherie  solution  sulpho-benzid  is  separated  in  determinable  crys- 
tali,  which  fuse  at  100^,  in  higher  temperature  yolatilize,  and  are 
insoluble  in  water,  but  dissolve  easily  in  alcohol  and  ether. 

SulpMemid'iulphuric  Acid:  H0(Bd,S0^'^S03.  Forms  a 
erystafline  mass,  which  is  decomposed  in  a  higher  temperature. 
Gives  with  ammonia^  pota%%aj  noda^  and  oxide  of  zinc  pure  crys- 
tallixable  salts.  The  compound  with  oxide  of  copper  appears  in 
beautiful  perfect  crystals,  which  contain  water. 

PAIRED  COMBINATIONS  OF  BENZID. 

1.  Picramyl:  Pcp-iC,H,'"Bd— C,^,"XJ,H. 

Paiiiing  C^H;  Component  20 JR^;  Nuoleiu  C,;  Actiye  element  Hb<7^H^ 

Picramyl  (Stilbene)  occurs  in  combination  with  oxygen  in  bitter 
almond  oil.  It  is  probably  a  paired  radical,  in  which  benzid 
assumes  the  place  of  pairling,  and  C,H  appears  as  active  part ;  if 
the  active  H  leaves  benzid,  and  C|H  takes  its  place,  then  picramyl 
is  converted  into  benzoyl  iG^i^G^yGfi^G^Mg,  Picramyl  is 
known  by  itself  and  in  combination  with  0,Cl,o,  and  N. 

Pure  picramyl  is  obtained  when  sulphide  of  picramyl  PcrS,  is 
heated  in  a  retort;  it  evolves  sulpho-carbonic  acid  and  hydro- 
snlphuric  acid,  and  a  residue  remains  which  consists  of  picramyl 
and  thionessal.    If,  after  the  evolution  of  gas  has  ceased,  this  re- 
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sidue  be  strongly  heated,  at  first  pioramjl  goes  over*  It  is  repeatedW 

crystallized  out  of  alcohol  and  then  out  of  ether ;  forms  pointed, 

rhombic,  colorless,  and  tasteless  leaflets,  of  mother-of-pearl  lustre^ 

\7hich  dissolve  more  easily  in  ether  than  in  alcohol.     From  the 

melted  state,  by  being  severely  shaken,  it  becomes  solid ;  boils  at 

292°;  distilled  with  dilute  chromic  acid,  it  gives  bitter  almond  ofl; 

combines  directly  with  chlorine  and  bromine, 

^.       ,      ,         Oxide  of  Picramyl  (Bitter  Almond  Oil) :  PcrOgt 
Bmer  almond     gj^^^^  ^,j^^jj ^  ^jj  j^  f^^^^  j^^  ^^^  so^alled  bitter 

almond  oil  fermentation,  which  consists  of  the  de- 
composition of  amygdalin,  occurring  in  bitter  almonda,  nnder  the 
influence  of  emulsin  and  water,  into  bitter  almond  oil,  sugar,  aid 
hydrocyanic  acid.  It  is  also  formed  by  the  action  of  nitric  acid 
upon  cinnamon  oil,  by  distillation  of  benzoin  resin  with  nitric  acid, 
by  oxidation  of  styracin,  etc.  We  obtain  it  when  bitter  almondfli 
which  have  been  freed  from  fatty  oils  by  expression,  are  ground 
with  water  to  an  emulsion,  the  mass  digested  for  12  to  24  hours 
at  30  to  40^,  and  then  distilled  in  a  vapor  apparatus,  instead 
of  bitter  almonds  we  may  use  the  stones  of  cherries,  peaches, . 
apricots,  and  the  leaves  of  the  laurel,  also  the  bark  of  Prumm 
FaduB.  The  obtained  bitter  almond  oil,  containing  hydrooyanie 
acid,  which  is  collected  upon  the  bottom  of  the  vessel,  is  intimately 
mixed  with  lime-water  and  a  solution  of  protochloride  of  iron,  and 
then  rectifled.  Colorless,  thin-flowing,  peculiar  fluid,  of  pleasant^ 
aromatic  odor,  and  sharp,  burning  taste.  Dissolves  in  80  parts 
water,  mixes  with  alcohol  and  ether  in  all  proportions,  boils  at 
17t)^,  sp.  gr.  1.043.  In  concentrated  nitric  acid  and  sulphurio 
acid  it  is,  in  the  cold,  soluble  without  decomposition. 

If  wo  let  bitter  almond  oil  stand  with  potassa  lye  a  little  while, 
in  a  closed  vessel,  it  is  changed  into  benzoin  C^gH^O^.  The  same 
change  follows  very  quickly  by  using  an  alcoholic  solution  of 
potnssa  or  cyanide  of  potassium.  Benzoin  behaves  to  bitter  almond 
oil  as  anisoin  to  anise  oil,  or  metaldehyd  to  aldehyd.  If  2  atoms 
bitter  almond  oil  unite  to  form  a  common  atom,  under  separation 
of  1  atom  H,  we  thus  obtain  etilbyl  C^Hj^O^,  which  may  be  con- 
sidered as  a  paired  compound  of  bitter  almond  oil  with  benioylous 
acid  {Giflfi^r{0^M^O^  and  if  2  atoms  hydrogen  leave  benzoin 
we  obtain  bemil  0^11,^,0.. 

Benzoin.  Benzoin  forms  clear,  very  lustrous  and  white  crys- 

tals, which  are  prismatic,  and  destitute  of  odor  and 
taste  ;  at  120°  they  melt  to  a  colorless  liquid,  which,  in  coolins^ 
stiffens  to  a  large-leaved  radiated  mass;  quite  volatile,  insoluble 
in  water,. soluble  in  alcohol;  if  the  alcoholic  solution  be  shaken 
with  ammonia,  we  obtain  benzoinamid  'N^+SG^H^^,  If  we  let  the 
solution,  saturated  with  ammonia  gas,  stand  for  several  months, 
we  obtain  benzoinam^  {^t^is)^2+{^2B^i%)^gt  ^i^b  several  other 
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products.    Bemoinamid  crystallizes  in  silky,  fusible,  Bemomamid. 

volatile  needles ;  tasteless  and  odorless ;  insoluble  in 

water,  not  easily  soluble  in  alcohol  and  ether.  Benzoinam  appears 

in  white,  odorless,  microscopic  needles,  which,  upon  Benioiiiam. 

addition  of  a  little  hydrochloric  acid,  dissolve  easily 

in  alcohol.   Sttlbyly  C„H„0^,  is  obtained  when  upon  ^^^^'y^' 

Utter  almond  oil  moist  chlorine  gas  acts.     Crystallizes  in  direct 

prisms,  resembles  yery  much  benzoin,  and  combines  with  potassa. 

Benzil:  C^H^^O^  is  formed  when  benzoin  is  treated  BenxiL 
with  concentrated  sulphuric  acid  and  moist  chlorine  i 

gas ;  from  the  etheric  solution  it  crystallizes  in  transparent,  six- 
sided  columns,  an  inch  in  length;  tasteless  and  odorless;  insoluble 
in  water,  easily*soluble  in  alcohol  and  ether;  fusible  and  sublimable. 
If  a  hot  alcoholic  solution  of  benzil  be  mixed  with  Azobemil. 
aqueous  ammonia,  we  obtain  azobemilj'S^+SC„U^fi^. 
If  into  the  warm  solution  of  benzil  in  anhydrous  alcohol  ammonia 
gas  be  led,  thus  are  formed  imahemily  NH,C„,HioOs«  which   is 
almost  insoluble  in  boiling  alcohol  and  ether;  henzilimid^   NH, 
O^H^^O,,  isomeric  with  imab^nzil,  not  easily  soluble  in  alcohol 
mad  ether,  and  benzUam,  N+G„H^  which  is  easily  dissolved  in 
those  fluids.    If  we  boil  stilbyl  with  a  concentrated  alcoholic  solu- 
tion of  potassa  so  long  as  a  proof  is  completely  dissolved  in  water, 
there  is  found  in  the  solution  benzilate  (stilbylate)  of  potassa.     If 
we  boil  this  substance  with  dilute  hydrochloric  acid,  whilst  cooling, 
Un^ic  aeid,   H0,C„H„0.-H0(C„H.0J1C„H,)  j^i^^i 
0,9  is  separated  in  shining  needles,  which  are  easily 
■olnble  in  alcohol,  but  not  easily  in  water ;  if  we  heat  benzilic  acid 
with  chloride  of  phospharuSy  we  obtain  HOjC^gHjoClOj.  « 

Bitter  almond  oil,  exposed  to  the  air,  is  converted  by  absorption 
of  oxygen  into  hydrate  of  benzoic  acid  (2C,H„C„H)'"(C,H)0,+ 
0,vH0,(2C.H^G„ 0,11)03.  If  we  conduct  this  substance  through 
a  glowing  tube,  we  obtain  oxide  of  carbon  and  benzin.  If  bitter 
almond  oil  be  brought  in  contact  with  eoneentrated  aqueous  am- 
mania^  after  a  little  time  crystals  of  nitro-picramyl  N^+SPcr  are 
deposited ;  if  we  use  the  crude  bitter  almond  oil  instead  of  the 
pure,  different  products  are  formed,  as  nitro-picramtflj  benzhydra- 
midj  amarin  (a  base),  all  of  which  consist  of  N^+SC,^!!^;  also 
benzoylazotidy  N0,4H^  and  azohenzoyly  N,+  SG.^H^.  Besides  these, 
there  are  yet  obtained  azobenzoidj  azobenzoidin,  azobenzoilidy  all 
of  which  correspond  to  the  formula  N,G„H„  +  2(N„G3,Hji), 
and  henzama  N,+(G^H  J0„  pikryl  N+(GJH„)0,.  Pure  bitter 
almond  oil,  brought  in  contact  with  hydroeulphurie  acidy  forms 
mdphide  of  picramyL  If  we  use  sulphide  of  ammont tint,  we  thus 
obtain  simultaneously  with  sulphide  of  picramyl,  more  nitrogen 
oombinations,  which  unite  with  sulphide  of  picramyl,  thus:  SPcrS, 
-|-N4,Pcr3  and  GPcrS^+N^Pcr,.  If  we  treat  bitter  almond  oil 
with  chloride  of  phosphorus^  we  obtain  chloride  0/ picramyl  PcrGl^ 
16 
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and  if  upon  this  we  let  aulpho-carbonie  acid  in  common  with  rnn- 
monia  act,  thus  is  formed  aulpho-eyanide  of  benzoyl^  C]4H^CjS,. 

Sulphide  of  Pi^amyl:  PcrS,,  arises  by  the  action 
picnunyL^        of  hjdrosnlphnrio  acid  upon  bitter  almond  oil.    A 

white  powder,  not  crystalline;  insoluble  in  water  and 
alcohol ;  imparts  to  the  skin  a  garlic  odor.  Brought  in  contact 
with  ether,  it  is  instantaneously  fluid ;  transparent,  and  is  dissolfed 
in  small  quantity ;  if  we  add  to  the  ether  only  a  few  drops  of  al- 
cohol, it  becomes  at  once  solid  again.  Fuses  at  91  to  95^,  and 
stiffens,  after  cooling,  to  a  crystalline  mass.  If  it  be  any  time 
preserved  in  fused  state,  it  separates,  under  evolution  of  carbonie 
ThionessaL        ^^^  hydrosulphuric  acid,  into  picramvl  and  thianm- 

$al:  C„H3^(C,.H^)S—C,5H^S,  which  distils  over, 
when  picramyl  has  volatilized.  Thionetscd  is  colorless,  odorleeii 
crystallizes  in  silky  lustred  needles,  scarcely  soluble  in  boiling 
alcohol  and  ether,  but  is  absorbed  in  considerable  quantity  by 
boiling  naphtha;  it  melts  at  178^,  and  volatilizes  undecomposed; 
boiled  with  nitric  acid^  it  goes  over  into  nitro^thume^Malj  GJ^ 
2N04,S  ;  and,  in  the  same  manner,  by  the  action  of  bromine,  wo 
obtain  bromthioneesal  » C^^H^Br^S,  which  is  insoluble  in  alcohol, 
ether,  water,  and  naphtha ;  in  a  higher  temperature  it  melts,  and 
in  cooling  stiffens  in  rhombic  plates,  and  suffers  itself  to  voIatiliM 
undecomposed.  If  we  treat  sulphide  of  picramyl  with  an  alcoholie 
solution  of  potassa,  we  obtain  sulphide  of  potassium,  and  bitter 
almond  oil.  With  sulphide  of  ammonium^  sulphide  of  picramyl 
unites,  forming  2(NH^S)+8PcrS  (eee  below  Nitro-picramyl). 

Chloride  of  Picramyl:  PcrCl,,  is  obtained  when 
pici^yL  ^^"«r  almond  oil  is  distilled  with  chloride  of  phos- 

phorus, under  simultaneous  formation  of  biozychlo- 
ride  of  phosphorus.  Colorless  transparent  liquid,  of  penetrating 
odor ;  insoluble  in  water,  dissolves  easily  in  alcohol  and  ether; 
sp.  gr.  1.245.  Gives,  with  an  alcoholic  solution  of  sulphide  of 
potassium  and  hydrogen,  KS,HS,  chloride  of  potassium  and  sul- 
phide of  picramyl.  A  compound  of  bichloride  of  picramyl  with 
Proto  hi  d  picr^^yl  =Pcr+PcrCl^  or,  proto-chhride  o}  piera^ 
of  piCTamyl.^     TwyZ:  PcrCl,  is  obtained  when  over  fused  picramyl 

chlorine  gas  is  conducted,  until  it  evolves  vapor  of 
hydrochloric  acid.  If  the  mass  be  treated  with  cold  ether,  a  part 
is  dissolved ;  the  part  soluble  in  ether  as  well  as  the  insoluble 
part  has  the  same  constitution.  The  latter  dissolves  in  boiling 
ether,  and  by  spontaneous  evaporation  is  separated  in  small,  tran^ 
parent,  oblique-prismatic  crystals.  If  the  solution  in  cold  ether 
be  mixed  with  alcohol,  and  left  to  spontaneous  evaporation,  octa- 
gonal transparent  plates  form,  which  dissolve  easily  in  aJcohol 
and  ether.  If  we  boil  both  combinations  in  an  alcoholic  eolutUm 
ofpotasiOj  we  obtain  chloride  of  potassium,  and  compounds  which 
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eorrespond  to  the  formula  G„H„GI,  consequently 

consist  of  Btilhyl  and  chlorine;  both  are  oily  bodies,  SlSbyi'"'^^ 

and  are  precipitated  by  water  from  the  alcoholic 

■olation ;  these  compounds  take  2  atoms  more  of  chlorine  and  form 

a  body  not  easily  soluble  in  ether,  which  forms  small  lenticular 

crystals.    If  we  bring  the  oily  substance  in  contact  with  bromine, 

we  obtain  CjgH^BrjCl. 

Protobromide  of  Pieramyl:  PcrBr,  is  obtained  by  the  action 
of  bromine  upon  pieramyl ;  a  white  powder,  insoluble  in  ether  and 
aleohol. 

J\rftra.;^«myZ  (Hydrobenwmid):  Pcr3N,.  Aqui^  Nitro-plcnmiyl. 
cos  ammonia  is  left  m  contact  with  pure  bitter  almond 
oil  for  6  or  8  days ;  crystala  of  nitro-picramyl  are  separated,  which 
are  obtained  from  the  alcoholic  solution  in  octahedrons,  destitute 
•f  color,  smell,  and  taste ;  insoluble  in  water,  easily  soluble  in 
aleohol  and  ether;  melts  at  110^,  and  becomes  solid  again  after 
a  few  days ;  in  contact  with  acids  it  separates  with  addition  of 
water  into  ammonia  and  bitter  almond  oil.  By  dry  distillation 
ammonia  first  escapes,  and  a  light,  fluid,  fragrant  oil.  When  the 
•volution  of  ammonia  has  ceased,  a  melted  mass  is  found  in  the 
retort,  which  stiffens  crystalline ;  it  consists  of  two  substances ; 
one  is  soluble  in  ether,  and  crystallizes  in  shining  leaflets ;  the 
other  is  insoluble  in  ether ;  it  is  a  base,  lophiuj  consisting  of  N^C^q 
H,^  If  we  melt  nitro-pieramyl  with  hydrate  of  potassa,  ammonia 
escapes,  and  a  residue  remains,  which  after  being  leached  with 
water  consists  of  bemostilbin  and  benzolon  ;  the  former 
is  soluble  in  alcohol.  If  to  its  alcoholic  solution  we  and  beniolon. 
aad  some  drops  of  hydrochloric  acid,  bemostilbin  is 
separated  in  small  white  crystals ;  it  either  consists  of  Gj^H^O  or 
of  GjiHjjO,.  The  benzolon  insoluble  in  alcohol  is  dissolved  by 
concentrated  sulphuric  acid  with  splendid  red  color;  if  we  add 
alcohol  to  the  solution,  it  is  precipitated  as  a  crystalline  powder, 
insoluble  in  water  and  alcohol;  it  fuses  at  248^;  sublimes  un- 
dianeed,  and  consists  of  G^^HgO,.  If  into  the  alcoholic  solution 
of  nitro^icramyl  we  conduct  hydrosulphurie  aeidj  sulphide  of 
ammonium  is  formed,  and  a  white  mealy  powder,  which  consists 
of  2  atoms  sulphide  of  ammonium  and  8  atoms  sulphide  of  piera- 
myl, and  is  called  sulpho-hydrobenzoyl  {see  above  Sulphate  of  Pie- 
ramyl). 

If  we  boil  nitro-picramyl  a  few  hours  with  a  pure  solution  of 
potassa^  it  is  converted  into  a  base,  amarin  (benzolin),  which  is 
metameric  with  nitrp-picramyl. 

Benzhydramidy  which  is  constituted  like  nitro-  Bcnihydramid 
pieramyl,  is  formed  simultaneously  with  that  sub- 
stance and  amarin,  by  the  action  of  ammonia  upon  crude  bitter 
almond  oil ;  it  crystallizes  in  colorless,  tasteless,  and  inodorous 
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prisms,  but  it .  rives  with  hydrochloric  acid  neither  ammonia  nor 
bitter  almond  oil. 

Pieramyloxyd'Sulphuric  Acid.  By  the  action  of 
pomidBof^xide  a^^hydrous  sulpharic  acid  npon  bitter  almond  oil,  we 
ofpicramyL       obtain  a  glutinous  mass;  if  it  be  diluted  with  water, 

and  saturated  with  baryta,  a  baryta  salt  remains 
dissolved. 

Pieramyloxyd-Formie  Add:  HOjCPcrO.rFoO,,  is  obtained 
when  a  saturated  aqueous  solution  of  bitter  almond  oil,  which  con* 
tains  hydrocyanic  acid,  is  mixed  with  hydrochloric  acid,  and  eva- 
porated to  dryness.  The  residue  consists  of  chloride  of  ammoniom, 
benzamid,  and  picramyloxyd-formic  acid,  which  latter  is  extracted 
by  ether.  After  the  evaporation  o^  the  etheric  solution,  we  obtain 
picramyloxyd-formic  acid  in  crystals;  it  tastes  rather  8tron|ily 
acid,  and  smells  a  little  like  bitter  almonds.  With  oxidinng 
bodies  it  rives  benzoic  acid,  carbonic  acid,  and  water.  With  the 
bases  it  forms  completely  neutral  salts.  It  withdraws  carbonie 
acid  from  its  combinations. 

Benziminie  Acid.  If  we  let  an  alcoholic  solntioB 
la^nzimmio        ^f  bitter  almond  oil,  saturated  with  ammonia,  stand 

for  28  hours,  and  then  mix  it  with  water,  there  re- 
mains dissolved  benziminate  of  ammonia.  Hydrochloric  aeid 
separates  the  acid ;  silky  snowy  crystals,  insoluble  in  water,  not 
easily  soluble  in  alcohol ;  melts  in  the  heat,  and  is  decomposed  by 
distillation. 

CINNAMYL: 

Cinnamyl.  Cinnamyl  is  a  paired  radical,  which  consists  of 

picramyl  with  the  pairling  C^H,.     In  its  combining 

f)roportions  it  quite  agrees  with  picramyl.  It  is  not  known  iso* 
ated ;  it  is  formed  by  the  decomposition  of  cinnamon  oil.  By  the 
distillation  of  Java,  Ceylon,  and  Chinese  cinnamon,  as  well  as 
cassia  buds,  with  water,  volatile  oils  are  procured,  which,  m  respect 
to  color  and  odor,  differ  widely  from  each  other,  but  in  their  con- 
stitution and  chemical  relatioqs  present  no  differences.  This  oil, 
which  is  called  cinnamon  oil,  consists  of  C,oH||0„  and  may  be 
considered  as  a  paired  combination  of  methyl  with  oxide  of  cinna- 
myl asC2H3,CigHgO,.  Cinnamon  oil  absorbs  oxygen  from  the  air. 
There  are  formed  two  resins  and  oxide  of  cinnamyl.  If  we  treat 
the  latter  with  a  concentrated  solution  of  potassa,  or  with  nitrous 
acid,  it  is  converted  into  bitter  almond  oil,  whilst  the  pairling  C^H, 
is  separated. 

^.,     .  .  Oxide  of  Cinnamyl:  CyO,- C,H,'"(2C,BL,C„Hr 

Oxide  of  cuma-   nrrrk      -r       j-u*^-  ^^  \     t^  V  •    <i« 

„y]^  l/,ll,03,  IS  found  in  old  cinnamon  oil,  by  the  dis- 

tillation of  which  it  is  obtained;   or,  we  dissolve 
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nitrate  of  cinnamyl  (see  below)  in  water^  whereby  oxide  of  cinnamjl 
18  precipitated.  It  is  washed  a  few  times  with  water,  then  distilled 
with  water,  and  dried  orer  chloride  of  calcium.  A  colorless  fluid, 
of  pleasant  cinnamon  odor.  Exposed  to  the  air,  it  is  converted 
completely  into  cinnamic  acid,  HO(Gi,H7)03.  If  we  heat  it  with 
niirie  aetdj  we. thus  obtain  benzoic  acid  and  nitro-benzoic  acid. 
If  we  distil  the  latter  with  a  concentrated  solution  of  potassa,  it 
it  converted,  under  evolution  of  hydrogen  gas,  into  bitter  almond 
oil,  whilst  simultaneously  more  benzoic  acid  is  formed.  Brought 
in  contact  with  ammonia  gas^  we  obtain  nitro'cinnamyl. 

Nitrate  of  Cinnamyl :  Cy O^NOs,  is  procured  either  by  direct 
onion,  or  by  droppmg  cinnamon  oil  into  concentrated  nitric  acid. 
A  solid  crystalline  mass,  soluble  in  alcohol  and  ether,  which,  in 
contact  with  water,  separates  into  oxide  of  cinnamyl  and  nitric 
add*  If  into  an  aqueous  solution  of  oxide  of  cinnamyl  iodide  of 
nctaeeium  and  iodine  be  brought,  there  is  formed  a  crystalline, 
bronze-colored  precipitate;  soluble  in  alcohol  and  ether;  it  consists 
ofSCyO.+Ij+KI. 

Sulphide  of  Cinnamyl:  CyS,  is  obtained,  if  into  an  alcoholic 
B<dation  of  nitro-cinnamyl  hydrosulphuric  acid  be  led.  Quite 
resembles  sulphide  of  picramyl. 

Oxychloride  of  Chlor cinnamyl:  C^H^^Cl^-  C^Hj'^CCi^HjCl J0„ 
is  obtained  by  the  action  of  chlorine  upon  oxide  of  cinnamyl.. 
Sublimes  in  white  needles. 

Nitro^nnamyl:  CyjN,,  crystallizes  in  direct  prisms,  colorless, 
inodorous,  insoluble  in  water,  melts,  and  stiffens  to  a  transparent 
mass.  Upon  this,  hydrochloric  acid  and  potassa  are  without  action. 
It  is  obtained  by  the  action  of  ammonia  upon  Oxide  of  cinnamyl. 

Cinnamon  Oil:  C,Hg,'"CyO„  possesses  generally 
a  yellow  color,  a  pleasant  cinnamon  odor,  and  sweet  o^dTof^oinna- 
boming  taste;  sp.  gr.  1.035;  is  solid  below  0°;  in  myi. 
water  not  easily  soluble,  but  easily  so  in  alcohol  and 
ether.    Exposed  to  the  air,  it  absorbs  oxygen,  and  separates  into 
cinnamic  acid,  and  two  resins^  one  of  which  is  said  to  consist  of 
CuHjO,  the  other  of  G30H13O4.     Hydrochloric  acid  gas  also  de- 
composes cinnamon  oil,  forming  various  resins  and  some  volatile 
oils.     Caeeia-bud  oil  is  said  to  form  with  ammonia  gas  an  acid 
and  a  neutral  compound  BaNH3,G2oH„03,  and  NH3,2C„H„02. 

Cumamein  (Stiracin):  Gj^Uj^O^.  This  substance 
is  found  in  storax,  in  Peruvian  and  Tolu-balsam,  in  ^"°*°^®*°- 
common  with  cinnamic  acid  and  various  resins.  Ginnamein  be- 
haves to  oxide  of  cinnamyl  as  benzoin  to  bitter  almond  oil.  This 
substance  is  procured  from  Peruvian  balsam,  when  an  alcoholic 
solution  of  the  balsam  is  mixed  with  an  alcoholic  solution  of 
potassa  so  long  as  a  precipitate  of  resin-potassa  is  formed.  If  the 
alcoholic  solution,  separated  from  this  precipitate,  be  mixed  with 
water,  cinnamein  is  separated  in  the  form  of  an  oil.  A  pale, 
reddish-brown  fluid,  heavier  than  water,  inodorous,  almost  tasteless, 
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insoluble  in  water,  soluble  in  alcohol  and  ether;  boils  at  305^; 
volatile,  burns  with  a  very  sooty  flame.  If  it  be  decomposed  with 
dilute  potassa  lye,  it  i^  separated  into  cinoamio  acid  and  peruvin; 
heated  with  hydrate  of  potassa,  it  forms,  under  evolution  of  by* 
drogen  gas,  cinnimate  of  potassa. 

Metacinnamein.  .   Metaeifinamein:  Cj^H^O,.    This  substance  ooenrs 

in  dissolved  cinnamein,  and  is  Separated  when  the 
latter  is  cooled  under  0^.  It  is  generally  found  in  fluid  storai. 
Forms  beautiful,  white,  ciliary  crystals;  insoluble  in  water;  it 
dissolves  in  8  parts  boiling,  20  parts  cold  alcohol,  and  8  parts 
ether ;  it  melts  in  hot  water,  forming  an  oily  liquid,  which,  after 
cooling,  stiffens  crystalline.  In  contact  with  potassa,  it  separate! 
like  cinnamein  into  peruvin  and  cinnamic  acid.  Treated  with 
chlorine^  it  gives  a  substance  consisting  of  0«,H„Cl404. 
Peruvin.  Peruvin  (Styracon) :  C^^K^fi^.     Oily,  of  pleasant 

odor;  little  soluble  in  water;  volatile;  mixes  with 
alcohol  and  ether  in  all  proportions. 

Styron.  Styron:  CigHj^Oj,  may  be  obtained,  when  cinna- 

mein is  distilled  with  a  strong  solution  of  potassa. 
It  is  separated  from  the  milky  distillate  in  long  silky  needles; 
odor  agreeable;  melts  at  33^;  sublimes;  in  water  somewhat  solublei 
easily  so  in  alcohol  and  ether.  By  being  distilled  with  peroxide 
of  manganese  and  sulphuric  acid,  it  gives  bitter  almond  oil. 

2.  CINNAMID: 
C4H,,^BdsaC,eH,=C<L 

Cinnamin  Hydro-cinnamtd  (Oinnamin,  Styrol):  0dH«(04  " 

H3^,Bd)H,  is  obtained  by  dry  distillation  of  cinnamic 
acid  ^0^{G^^r^iJ^^Oyi  with  hydrate  of  lime.  It  is  also 
found  in  storax,  and  is  formed  by  distillation  of  that  substance 
with  water  and  carbonate  of  soda.  Colorless,  transparent,  very 
mobile  fluid,  of  peculiar  aromatic  odor,  resembling  that  of  ben- 
zin,  with  burning  taste.  Slightly  soluble  in  water,  easily  soluble 
in  alcohol  and  ether;  by  warming  dissolves  sulphur,  which  by 
cooling  is  deposited  in  large  crystals.  Boils  at  144^;  sp.  gr. 
0.924.  If  cinnamein  be  heated  for  half  an  hour  upon  the  oil  bath 
to  200^,  it  is  converted  into  a  solid,  hard,  colorless  substance, 
which  becomes  soft  by  warming ;  is  insoluble  in  water  and  alcohol, 
and  only  in  a  scanty  portion  soluble  in  ether ;  and  by  heating  in 
a  retort  is  again  converted  into  fluid  cinnamin.  This  body  is 
Metacinnamin.    ^^''^^  metacinnamin  (metastyrol),  and  consists  of 

G^^H^;  consequently,  7  atoms  cinnamin  give  8  atoms 
metacinnamin.  If  metacinnamin  be  treated  with  fuming  nitric 
(icidy  we  obtain  nitro-metacinnaminy  as  a  white,  completely  amor- 
phous powder,  insoluble  in  water,  alcohol,  and  ether,  anda(C|4HJ 
ITO^.  If  cinnamin  be  treated  with  fuming  nitric  tieidj  we  obtain 
nitro-cinnaminaa(G4H,'^Bd)N04;  if  it  be  boiled  with  dilute  nitrie 
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dd,  we  obtain  nitro-cinnamin,  benzoic  acid,  nitro^bensoio  acid, 
and  bitter  almond  oil,  under  evolution  of  carbonic  acid.  Ohramie 
mrid  quickly  converts  cinnamin  into  benzoic  acid.  By  the  actioi^ 
of  chlorine  and  bromine^  we  obtain  chlorcinnamin  and  bromcin- 
namin. 

Bromcinnamin :  C,flHjBr,«a»(C4H^'^Bd)Br+HBr,  is  obtained 
if  bromine  be  dropped  into  cinnamin  so  long  as  it  is  absorbed  with- 
out evolution  of  hydrobromic  acid.  Crystallizes  from  the  alco- 
holic solution ;  insoluble  in  water,  easily  soluble  in  alcohol  and  ether, 
of  not  disagreeable  odor,  exciting  a  flow  of  tears ;  melts  at  62^ ; 
boils  at  230^.  Brought  together  with  an  alcoholic  solution  of  po- 
tassa,  it  gives  bromide  of  potassium  and  (G4H,,^Bd)BraGj0H7Br. 

Nitroeinnamini  {Cfi^'^^A)'SO^^  is  obtained  by  the  action  of 
fuming  nitric  acid  upon  cinnamin.  Separates  from  the  hot  alco- 
holic solution  in  magnificent  rhombic  prisms ;  smells  like  oil  of 
dnnamon,  exciting  tears;  produces  blisters.  Gives  with  an  alco- 
holic solution  of  potassa  nitriheinnamid  (C4H^'^Bd)N,  corre- 
qionding  to  nitrobenzid. 

3.  NAPHTHALID: 

Naphthalid  relates  to  benzid  as  does  cinnamid.  The  pairling  of 
naphthalid  is  G,H,a20JB[.  It  is  found  in  combination  with  hvdro- 
sen  as  naphthalin  NaH,  in  coal  tar,  and  is  generally  produced 
by  dry  distillation  of  most  organic  bodies,  when  they  are  exposed 
to  a  very  high  temperature. 

JBydr&navhthalia  (Naphthalin):    NaH«(C8Hj^""  ^  ^^ 

Oj,H,)H«aCjoHg.  We  procure  naphthalin  readily  by  t^cL^^  ' 
distillation  of  coal  tar,  but  its  quantity  is  considerably 
enlarged  if  chlorine  be  led  into  the  tar,  or  if  the  latter  be  treated 
irith  chloride  of  lime,  water,  and  sulphuric  acid.  Naphthalin 
always  goes  over  last  by  distillation  of  tar,  mixed,  however,  with 
ftnthracin,  from  which  it  is  separated  by  treatment  with  alco- 
hol, in  which  anthracin  is  insoluble.  Both  bodies  are  deposited 
if  the  distillate  be  cooled  to  — 10°.  Naphthalin  is  purified  by  re- 
erystallization  from  the  hot  alcoholic  solution.  Crystallizes  by 
•low  evaporation  in  thin,  white,  rhombic  leaflets,  and  by  slow  sub- 
limation in  white,  extremely  light  flakes,  of  peculiar  odor  and 
burning  aromatic  taste;  insoluble  in  water,  easily  soluble  in  alco- 
hol, ether,  acetic  acid,  and  a  solution  of  oxalic  acid ;  melts  at  79^ ; 
boils  at  212^;  sp.  gr.  1.045.  Easily  distils  with  vapor  of  water; 
is  inflamed  with  difficulty,  and  bums  with  a  sooty  flame. 

By  the  action  of  nitric  acid  upon  naphthalin^  the  same  products 
arise  as  by  the  action  of  that  acid  upon  benzin ;  we  obtain  (CgH^"^ 
C,.H,)NO,  and  (CgH»,'"C„H,)3N0,.  Bv  the  union  of  both  we 
obtain  (C,H,,CuH4)2N04.    By  farther  decomposition  these  com- 
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pounds  are  converted  into  phtalinic  and  nitrophtalinic  acid.  (7%Z»- 
rine  and  bromine  behave  in  the  aame  manner.  Coneentrated  Mrf- 
phuric  acid  gives  with  naphthalin  solphonaphthalid  and  anlpho- 
naphthalid-sulphnric  acid. 

Oxide  of  Naphthalid:  NaO= (C3H,rC„H,)0= CjoHrO,  is  formed 
if  nitronaphthalid  be  distilled  with  lime.   A  thick,  yellow,  oily  fluid. 

Chloride  of  Navhthalid  (Chlornaphtase):  NaCl— (C,H^^C„HJ 
OlakCaoH^Cl.  This  compound  is  obtained  if  hydrocUorate  of 
chloride  of  naphthalid  be  several  times  distilled  with  potasaa  solu- 
tion. Colorless,  clear,  oily  fluid.  If  this  compound  be  heated 
with  hydrate  of  sulphuric  cundy  we  obtain  a  paired  acid,  which 
consists  of  HOCCjH^'^C^H^SO^CipSOa. 

Hydrochhrate  of  Chloride  of  Naphthalid:  NaOl+HCl— (C^ 
'^0„H,)Cl+HCl=C,oH8Cl,.  If  chlorine  gas  be  conducted  over 
naphthalin,  until  the  latter  be  converted  into  an  oily  body,  we  ob- 
tain a  mixture  of  hydrochlorate  of  chloride  of  naphthalid  with 
farther  products  of  the  decomposition  of  naphtha.  From  the  etherie 
solution  of  this  mixture,  crystals  are  deposited,  at  — 18^,  which 
consist  of  (C3H^'^C„H,)C1,HC1+C3H3^(C,H„C^C,H)C1^8H01- 
GjoHgCl^ ;  if  the  etherie  solution,  separated  from  the  crystals,  be 
left  to  spontaneous  evaporation,  at  first  naphthalin  is  separated, 
and  later  the  hydrochlorate  of  chloride  of  naphthalid.  Yellowish, 
oil-like,  heavy  fluid;  insoluble  in  water,  easily  soluble  in  alcohol 
and  ether;  decomposes  by  dry  distillation  into  hydrochloric  acid, 
and  C«,H,Cl,=(CaeHpCl+(C„H,)Cl3.  By  action  of  nitric  acid 
difierent  products  arise,  as  CjjjH^ClaOjjCj^H^ClOpCgH^OlaO,  and 
nitrophtalinic  acid  (C,5H3,N0^)0g. 

Hydrohromate  of  Bromide  of  Naphthalid:  NaSr+HBrasG^Hg 
Br,,  is  obtained  by  the  action  of  bromine  upon  naphthalid.  Crys- 
tallizes from  the  alcoholic  solution  in  colorless,  long  six-sided 
prisms;  inodorous,  insoluble  in  water,  easily  soluble  in  alcohol  and 
ether.  Chlorine  expels  the  bromine.  Gives  with  hydrated  sul- 
phuric acid  a  paired  sulphur  acid  (C,oH^,SO,)'"S03. 

Nitronaphthalid:  NaNG^saC^H^NO^.  Naphthalin  is  boiled  with 
nitric  acid,  until  an  oily  substance  separates  upon  the  surface,  which 
stiffens  crystalline  by  cooling.  By  recrystallization  from  the  alco- 
holic solution  nitronaphthalid  is  obtained  in  sulphur-yellow,  four- 
sided  prisms,  which  melt  at48^;  do  not  dissolve  in  water,  but  dissolve 
easily  in  alcohol  and  ether.  If  hydrosulphuric  acid  be  conducted 
into  the  alcoholic  solution,  we  obtain  a  base  naphthalidin :  NH, 
C30H7.  With  concentrated  sulphuric  acid  arises  a  paired  sulphur 
acid  HG(Cj^II^,'^S0JN0^,^S03,  which  is  also  procured  by  the 
action  of  nitric  acid  upon  sulphonaphthalin-sulphuric  acid.  If 
nitronaphthalid  be  distilled  with  8  parts  of  limCy  an  oily,  yellow 
liquid  goes  over,  which  consists  of  C^H^O  {vide  above.  Oxide  of 
Naphthalid). 

Sulphonaphthalid{S\ilfhoJiSLfhth9\m):  Na,SG,«  {Cfi^^CJI^" 
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SO^aB  C,oH^+SO^   To  fnining  snlphnrie  acid  naphthalin  is  added 
little  by  little  to  saturation.    The  mass  dilated  with  water  and  the 

I^reeipitate  which  forms,  is  distilled  with  water,  until  all  thenaphtha- 
in  is  gone  over  with  aqueous  vapor.  The  residue  is  treated  with 
cold  alcohol,  which  dissolves  the  sulphonaphthalidand  leaves  behind 
another  body  of  the  same  constitution.  From  the  alcoholic  solution 
sulphonaphthalid  is  obtained  in  white,  leafy  warts,  tasteless  and 
inodorous,  which  fuse  at  70^  to  a  transparent  yellow  liquid;  after 
cooling,  we  obtain  a  hard,  yellowish  mass  similar  to  resin,  which, 
by  rubbing,  becomes  strongly  electric ;  and  insoluble  in  water,  so- 
luble in  alcohol  with  difficulty,  and  rather  easily  in  ether. 

Sulphmaphthalidr sulphuric Aeid:  H0,(Na,S0,)'"S03.  Incom- 
pletely pure  hydrate  of  sulphuric  acid,  heated  to  70^,  naphthalin  is 
dissolved  till  saturation;  a  thick  liquid  is  produced,  which,  after  a 
few  days,  stiffens  in  the  air.  Free  sulphuric  acid  is  removed  from 
the  mass,  by  pressing  between  filter  paper;  there  remains  a  mixture 
of  Bulphonapbthalid-sulphuric  acid  with  the  so-called  bisulphonaph- 
thalid-sulphuric  acid.  This  is  dissolved  in  water,  the  solution  satu- 
rated with  baryta,  filtered,  and  the  filtrate  evaporated  as  far  as 
possible ;  afterward  a  double  volume  of  alcohol  is  added,  by  which 
the  bisulphonaphthalid-sulphate  of  baryta  is  precipitated.  By 
evaporation  of  the  alcoholic  solution,  we  obtain  the  sulphonaphtha- 
Ud-aulphate  of  baryta,  from  which  the  acid  is  obtained  in  the  usual 
way*  It  appears  as  a  colorless,  inodorous,  and  brittle  mass  of 
Boor  and  bitter  taste;  deliquesces  in  the  air,  dissolves  in  all  pro- 
portions in  water,  and  is  farther  soluble  in  alcohol,  olive  oil,  and 
oil  of  turpentine.  The  acid,  dried  in  a  vacuum,  contains  2  atoms 
water.  If  the  acid  be  treated  with  nitric  acid,  we  obtain  nitro- 
■olphonaphthalinic  acid.  With  loBeM  it  gives  salts  soluble  in  water, 
and  mostly  so  in  alcohol,  tasting  bitter,  and  burning  with  sooty 
flame;  these,  like  the  pure  acid,  decompose  in  the  heat  accom- 
panied by  evolution  of  sulphurous  and  carbonic  acid  gas,  and  there 
remains  a  mixture  of  sulphur-metal  and  carbon. 

4.  ANTHRACID: 

Hydroanthracid{h^ai\ir2LmLy  Paranaphthalin):  Cjglljj,  Hydroan- 
'^(C„H,)H«C3oH„,  is  found  in  coal  tar;  the  method  of  ^^'^^^^• 
production  was  given  in  connection  with  naphthalin.  It  is  obtained 
pare  by  repeated  distillation.  It  agrees  in  properties  with  naph- 
thalin, but  does  not  fuse  below  800^ ;  completely  sublimable ;  in- 
soluble in  water,  scarcely  soluble  in  alcohol  and  ether,  easily 
soluble  in  oil  of  turpentine.  If  we  let  anthracin  boil  a  few  minutes 
with  nitric  acid,  it  is  converted  into  a  yellow  mass  accompanied 
by  evolution  of  nitrous  acid ;  the  mass  stiffens  after  cooling.  If 
this  mass  be  washed  with  water,  and  then  treated  with  ether,  a 
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body  remains  behind,  which  consists  of  Cyi'H^^O^mt{Cgfi^)O,}S0g, 
This  body  melts  at  a  high  temperature,  and  by  cooling  stiffens  to 
a  mass  consisting  of  long  needles.  If  the  etheric  solution  be 
eraporated  and  the  residue  treated  with  quite  pure  ether,  there 
remains  binitro-anthracid  -  C^H,„2NO,-(C3oH„)NO^+(C3A) 
SNO4 ;  the  same  separates  from  the  boiling  etheric  solution  as  a 

Jellow,  inodorous  powder  scarcely  crystalline ;  insoluble  in  wateti 
ardly  soluble  in  boiline  alcohol,  and  easily  soluble  in  boiling 
ether.  In  the  etheric  solution  poured  off  from  the  binitroanthra- 
cid,  a  compound  remains,  which  consists  of  Oj^^H^O^+SNO^;  it 
appears  as  an  orange-red,  resinous  mass,  easily  fusible  and  readily 
soluble  in  ether.  If  hydroanthracid  be  a  long  time  boiled  with 
nitric  acid^  at  last  complete  solution  takes  place,  and  after  cooling 
colorless  needles  separate,  which  consist  of  'B.O^ifiJB^O^jO^ 
(Ci8H3,'"C,jH^'^NOJ03.  This  compound  is  pale-yellow,  insoluole 
in  water,  easily  soluble  in  alcohol  and  ether;  melts,  and  by  cool- 
ing stiffens  in  needles. 

The  product  obtained  by  the  action  ti  chlorine  upon  anthraein 
crystallizes  from  the  etheric  solution  in  yellow  leaflets,  and  oon* 
sUts  of  C3oH,oCl^  C^H„C1 + C^H^Clj. 

Pyren :  G^^^  is  isomeric  with  anthraein,  and  is 
^^^^^  found  in  tar  from  wood,  coal,  and  oil.   If  the  last  be 

distilled  until  one-fourth  remains,  and  the  residue  be  again  aab- 
mitted  to  distillation  in  a  small  retort,  until  carbon  only  remains 
behind,  there  appears  in  the  neck  of  the  retort  a  reddish  sub- 
stance, which  consists  of  pyren,  hydrochrysid^  and  empyreumatie 
oils ;  if  this  mixture  be  treated  with  ether,  the  hydrochrysid  re- 
mains behind,  and  if  the  etheric  solution  be  slowly  evaporated, 
the  pyren  is  then  precipitated.  Crystallizes  from  the  boiling 
alcoholic  solution  in  clear  rhombohedral  prisms,  resembling  tallow 
powder;  melts  at  170  t6l80^,  and  stiffens  crystalline;  inodoronSi 
tasteless;  insoluble  in  water,  little  soluble  in  ether  and  alcohol;  on 
the  contrary,  easily  soluble  in  oil  of  turpentine.  Boiled  with  nitric 
acid  gives  a  combination,  which  consists  of  G3oH2^,2N04. 

6.  CHRYSID: 

Hydrochrysid.        Hydrochry%id  (Chrysen):   (C3oHg,C„H,)B[.      The 

production  of  hydrochrysid  was  given  in  connection 
with  pyren;  appears  as  a  yellow,  inodorous,  and  tasteless  powder; 
insoluble  in  water  and  alcohol,  and  scarcely  soluble  in  ether  and 
oil  of  turpentine ;  fuses  at  230  to  235^;  stiffens  crystalline.  If  it 
be  boiled  with  nitric  acid  until  it  is  completely  dissolved,  we  ob- 
tain a  compound,  which  is  said  to  consist  of  Cj^H^N^O^. 
Idryl :  €4,1114.    This  body,  isomeric  with  hydrochrysid,  is  pro- 
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cured  from  the  so-called  atupp  (dross),  which  is  obtained  in  the 
form  of  a  black  mass  by  distillation  of  the  bituminous  mercury 
ore  employed  in  Idria  for  procuring  mercury.  If  this  substance 
be  completely  extracted  by  boiling  with  alcohol,  during  the  cooling 
of  the  solution  there  separate  yellow  leaflets.  If,  after  the  depo-  '^ 
•ition  of  the  leaflets,  the  alcoholic  solution  be*  submitted  to  distil- 
lation, an  oily  brown-black  mass  separates,  and  if  this  be  treated 
with  boiling  acetic  acid,  idryl  crystallizes  from  the  acetic  acid 
■olution  after  cooling  in  rhombic  microscopic  leaflets ;  colorless, 
fates  at  86^,  and  stiffens  to  a  radiated,  almost  colorless  mass; 
Bublimable;  little  soluble  in  cold  alcohol,  ether,  acetic  acid,  and 
oil  of  turpentine,  but  easily  soluble  in  the  heat.  Concentrated 
iulphuric  acid  dissolves  it  at  100°,  with  deep  greenish-yellow 
color. 

Idrialin :  C^,H,^0,  is  found  in  burnt  ore  of  mer-  Appendix  to 
cnry  of  Idria,  and  sublimes,  if  the  pulverized  ore  be  naphthaiin  and 
heated  in  a  stream  of  carbonic  acid.     Crystallizes  in  anthracin. 
gmall  woolly  scales ;  fusible  with  difficulty ;  volatile ;  ^^*^ 
insoluble  in  water,  and  soluble  with  difficulty  in  boiling  alcohol 
and  ether. 

Hetisterin:  (CjpH„^C4,H5)H,  is  found  in  rosin-tar.  jtetisterin. 
It  consists  of  several  compounds,  which  can  be  sepa- 
rated by  fractional  distillation ;  at  130  to  160°  tolin  generally 
SBS  over;  at  260  to  280°  retinal,  at  280  to  800°  retinoid  and  at 
0°  retisteren  as  a  fat-like  matter.  It  is  in  pure  state  white, 
crystalline,  unctuous,  without  taste  or  smell;  melts  at  67°;  inso- 
luble in  water,  little  soluble  in  cold  alcohol  and  ether,  but  easily  so- 
luble in  boiling.  Nitric  acid  and  chlorine  decompose  the  compound. 

By  compression  of  the  resin  gases  a  liquid  is  obtained,  wl^ich,  by 
fractional  distillation,  can  be  separated  into  several  fluid  com- 
pounds consisting  of  Ci5H,4,C^Hjg,C^H,^,C„Hifl,C3,Hi5. 

Hetinol:  OjiH^^,  occurs,  as  was  just  observed,  in      itetinol. 
reain-tar ;  clear  fluid,  without  taste  or  smell ;  boils 
at  238°. 

Uupion  is  the  name  of  a  substance  obtained  by     Euplon. 
the  distillation  of  fatty  oils,  especially  rape-seed  oil ; 
a  colorless,  tasteless,  indifferent,  fatty  fluid,  which  may  combine 
directly  with  chlorine  and  bromine;  what  this  substance  is,  we 
know  not. 

Several  species  of  bituminous  strata  give  by  distillation  an  oily 
product.  If  this  be  treated  with  concentrated  sulphuric  acid,  and 
then  several  times  rectified  over  caustic  potassa  and  anhydrous 
phosphoric  acid,  we  obtain,  by  fractional  distillation,  combinations 
which  consist  of  Cj^H,,  (at  132  to  136°);  C„H,,(at  215  to  220°); 
C«H^  (at  265  to  260°) ;  C^II^^  (at  276  to  -^80°).  These  bodies 
all  give,  with  nitric  acid,  nitro-compounds,  and  the  latter,  treated 
with  sulphide  of  ammonium,  organic  bases.     If  the  oil,  which 
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A      lini         ^8tilB  over  at  150®,  be  boiled  with  nitric  acid,  we 
^^     ^       obtain  an  acid  which  b  named  amptlinie  aeidj  and 
which  probably  is  allied  to  phtalinie  acid. 
Yet  to  be  mentioned  are  the  names:  FtchtelUe^  C^^H,^ which  is 
.found  in  a  turf-bed  in  Fichtel  Mountain.     Hartite^  ^%J^w  found 
in  Hart  brown  coals.    Retinites  Oj^H^O^,  occurs  in  the  ooal-mines 
of  Walchow,  in  Mahren.     Tekoretin  and  PhyUaretin^  ^m^»9  <^ 
found  in  fossil  pine-trees,  and  in  the  swamps  of  HoTtegaard. 
^heererite  is  sometimes  found  in  brown  coal-beds  near  Utsnachi 
on  Lake  Zurich.     Suecuterin  is  said  to  be  obtained  bj  dry  distil- 
lation of  aml)i0r,  etc. 

THIRD  MEMBER  . 

TOLID : 

Tdea8CgHj,C„H=:C,^H^ 

Hydrotolid.  Sydrotolid  (ToHn,  Benzoen,  Toluol,  Dracyl,  Reti- 

naphtha) :  TdH,  is  obtained,  if  toluylio  acid  H0(80| 
B^29^8'^2^)^3>  be  distilled  with  an  excess  of  baryta;  is  found  in 
coal  tar  {vide  Hydrobenzid) :  arises  by  dry  distillation  of  ordinary 
resins  {vide  Retisterin),  the  tolu-resins,  dragon's  blood,  etc.  Oi- 
lorless,  very  mobile  fluid,  insoluble  in  water,  soluble  with  difficultf 
in  alcohol,  and  easily  soluble  in  ether ;  of  etheric  odor,  like  that 
of  hydrobenzid,  and  burning  taste;  sp.  gr.  0.864;  boils  at  109^. 
To  nitric  acidy  ehloriney  bromine^  and  sulphuric  acid^  tolin  behayes 
in  general  like  hydrobenzid. 

Chloride  of  Tolid:  TdCl=C„H,Cl,  is  obtained,  if  hydrotoKd 
be  exposed  8  days  in  a  dark  room  to  the  action  of  chlorine  gas, 
and  the  obtained  fluid  distilled  until  hydrochloric  acid  is  erolTed* 
The  distillate  is  again  rectified.  A  colorless,  very  mobile  fluid, 
which  boils  at  170%  and  volatilizes  without  decomposition.  Is 
converted  by  farther  action  of  chlorine  first  into  hydrochlorate  of 
chloride  of  benzoyl  (C,^H,)CL-fHCl,  then  into  hydrochlorate  of 
chlororide  of  bichlorbenzoyl  (024113013)013+21101,  and  at  last  into 
CuHjOlft. 

Nitrotolid:  TdjNG^- Oj^H^jNG^.  Hydrotolid  is  dissolved  in  the 
cold  in  fuming  nitric  acid,  and  the  red  solution  immediately  mixed 
with  a  large  quantity  of  water,  by  which  the  nitrotolid  with  red 
color  is  precipitated.  It  is  repeatedly  washed  with  water,  and 
obtained  in  pure  condition  by  repeated  distillation  with  water. 
Forms  a  water-clear  fluid,  of  sugar-sweet  taste,  smelling  like  oil 
of  bitter  almonds ;  insoluble  in  water,  but  easily  soluble  in  alcohol 
and  ether;  of  1.18  sp.  gr.  If  nitrotolid  be  conducted  over  glowing 
lime,  it  decomposes  into  anilin  and  carbonic  acid.  The  alcoholic 
solution  saturated  with  hydrosulphuric  acid  gives  toluidin  NII^Td. 
Is  converted  by  farther  action  of  nitric  acid  into  the  so-called 
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linitrolidj  which  consists  of  nitrotolid + (Ou^b)^^^^  ^7  ^^^S  ^^^^' 
mg  hydrotolid  with  nitric  acid,  we  obtain  nitrobenzoio  acid(?) 
(nitrotolinic  acid). 

Sulphotolid:  Td,S03(?).  If  the  solution  of  hydrotolid  in  faming 
solphnric  acid  be  mixed  with  water,  there  is  precipita^  a  shining 
erystalline  body,  sulphotolid ;  and  in  the  solution  is  found 

Sulphotolid-sulphurie  Acid:  HO(Td,SOs,^SO„  which  is  ob- 
tained in  the  ordinary  manner.  If  the  aqueous  solution  of  the 
aeid  be  first  evaporated  upon  the  water  bath,  and  then  in  a  vacuum,* 
it  crystallizes  in  white  leayes,  which  soon  become  moist  in  the  air. 
It  decomposes  at  a  high  temperature,  under  evolution  of  sulphur- 
ous acid,  and  gives  with  bases  salts  easily  soluble. 

rOURTH  fEMBEB. 

XYLOID: 

The  hydrogen  compound  of  Xyloid,  Xyloidin,  is  fbund  in  tar. 
Yet  not  particularly  known. 

riFTH  MEMBER. 

CUMID: 
Cd«»6GsHyCyH«C,0H„. 

Bydrocumid  (Cumin,  Cumyl):  CdH.  It  is  ob-  Hydrocumid. 
tained  from  cuminic  acid  in  the  same  manner  as 
bydrobenzid  firom  benzoic  acid,  and  hydrotolid  from  toluylic  acid. 
Is  also  found  in  coal  tar  {vide  Benzid).  Colorless  fluid,  smelling 
agreeably,  like  bydrobenzid ;  strongly  refracts  li^ht ;  insoluble  in 
w»ter,  but  easily  soluble  in  ether,  alcohol,  and  wood-spirit;  of  0.887 
Wf.  gr.;  boiling  point  144^.  Gives  with/u9?itM^  nitric  acid  nitro- 
oumid,  Cd,N04-C„H„,N0„  and  6mdrocumfa-Cd,NO  +(4C,H^ 
Cg,C2E[)8N04;  immediately  it  forms  nitrobenzoio  acid,  and  by  longer 
action  of  dilute  nitric  acid,  benzoic  acid.  Forms  with  fuming  sul- 
phuric acid  $ulphocumid'$ulphuric  acidj  H0(Cd,S0,)'"S03,  whose 
Daryta  salt  crystallizes  in  beautiful  leaflets,  of  mother-of-pearl 
lustre;  soluble  in  water,  alcohol,  and  ether. 

Retinyl:  CjgH,^   This  compound  is  found  in  crude  compounds 
resin  oil,  by  the  fractional  distillation  of  which  it  isomeric  with 
goes  over  at  150°.   Is  decomposed  by  nitric  acid  and  bydrocumid. 
chlorine ;  gives  with  sulphuric  acid  the  sulphoretinyl-  ^^°y^ 
folphnric  acid,  whose  baryta  salt  is  soluble  in  alcohol  with  ereater 
difficulty  than  that  of  the  corresponding  s^ilphocumid-sulphunc  acid. 

Jlfm(o/(Mesitylen):  C^Hj,.  This  body  is  obtained  ^i^sitoi. 
when  aceton  is  distilled  by  a  gentle  heat  with  half 
its  volume  of  sulphuric  acid.   The  distillate  consists  of  an  aqueous 
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flaid  containing  snlpharons  aeid;  npon  the  surface  of  this  flaid, 
the  mesitol  swims,  and  is  purified  by  rectification ;  at  155^  the 
pare  compoand  goes  over;  a  light  colorless  flaid,  of  feeble  garlie 
odor;  boils  at  166  to  160^, 

If  mesitol  be  treated  some  time  with  fuming  nUric  aeid,  we 
obtain  trinttro-meMttol  (C^^'Bl^SSO^;  by  nsing  dilate  acid,  a  oooi- 
bination  arises  of  (Gj,H^|)N04+(C,,Hq)3NO^,  or  the  so-named 
binitro-meHtoL  The  former  compoand  is  flaid,  and  possesses  a 
«weet  penetrating  smell  and  taste;  the  latter  crystalliies  in  fine 
needles;  both  give,  when  treated  with  hydrosolphnric  acid,  organifi 
bases,  nitrihmesidin  and  binitrO'fneBidin.    • 

Simaltaneously  with  the  above-mentioned  bodies  is  formed  a 
thick,'  heavy,  reddish  flaid,  of  sweet  penetrating  odor,  which  most 
consist  of  CisHjjOg.  By  the  action  of  chlorine  and  bromine  npon 
mesitol,  we  obtain  (CjgHJClj  anU  (C,jHg)Br3.  The  chlorine  com- 
^  pound  crystallizes  in  colorless,  quadrilateral  prisms,  which  are 
insoluble  in  water,  and  not  changed  by  potassa.  Also  a  corre- 
sponding iodine  compound  is  said  to  exist  in  the  form  of  golden- 
yellow  powder,  which  crystallizes  from  the  etheric  solution  in 
spangles.  Fuming  tulphuric  acid  dissolves  mesitol  to  a  brown 
fluid,  under  formation  of  mesito-sulphuric  acid  HO(0„Hjj,SOJ'' 
SO3. 

PAIRED  RADICAL  0^  CUMID. 

CUMYL : 

C,H'"CdB=CioH„=Cu. 

CuminoL  Cumyl  behaves  to  cumid  as  picramyl  to  benzid.- 

Oxide  of  Oumyl  iJjxxm\iko\)i  GuO,,  occurs  in  common  with  hy- 
drocymid  in  Roman  cumin  oil.  If  this  is  distilled  in  an  oil-bath, 
the  hydrocymid  goes  over  at  165^^  and  in  the  residue  the  cumin 
oil  remains  as  a  colorless  fluid,  retaining  a  strong  odor  of  Roman 
cumin  oil,  and  a  sharp  burning  taste ;  boils  at  220^  (bitter  almond 
oil  at  176^).  By  the  action  o{  cyanide  of  potassium,  cumin  oil  is 
converted  into  a  product  resembling  benzoin.  In  the  air,  and  bj 
influence  of  oxidation,  we  obtain  from  cumin  oil  cuminic  acid  HO 
(dCjHjfCgfGgHjOj.  If  we  boil  cumin  oil  a  long  time  with  nitrie 
acidy  we  obtain  nitro-cuminio  acid.  Chlorine  and  bromine  eive 
with  cumin  oil  bioxychloride,  or  bioxybromide  of  cuminyl  ■■(dC^H^ 

C^CjH)  I  g[,  and  (5C,H„C„C,H)  |  ^J.  If  a  piece  of  dry  hydrate 

of  potassa  be  brought  into  cumin  oil,  we  obtain  a  gelatinous  mast, 
which  decomposes  into  cumin  oil  and  potassa,  by  solution  in  water. 
Melted  with  hydrate  of  potassa,  cuminic  acid  arises  with  evolution 
of  hydrogen  gas. 

Chloride  of  Cumyl:  CuCl,  is  obtained,  if  chloride  of  phosphorus 
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with  cumin  oil  be  submitted  to  distillation.  A  fluid,  boiling  at 
255  to  260°;  insoluble  in  water,  easily  soluble  in  alcohol  and 
ether.  If  the  alcoholic  solution  be  mixed  with  an  alcoholic  solu- 
tion of  KS,HS|  a  disagreeably  smelling  body  is  formed,  probably 
sulphide  of  cumyl,  CuS,. 

Isomeric  with  cumin  oil  is  parinicen^  which  has  already  been 
mentioned  at  protochloride  of  nicid  {page  193). 


SIXTH  MEMBXB. 

CTMID: 

Hydrocymid  (Cymin,  Cumen) :  CydH,  is  found  in  Hydrocjmid. 
Roman  cumin  oil  {vide  Oxide  of  Cumyl).  The  first 
portion,  which  goes  over  in  the  distillation  of  this  oil  is  rectified 
OTer  hydrate  of  potassa,  whereby  the  yet  present  cumin  oil  is 
eonrerted  into  cuminic  acid.  If  we  lead  moist  carbonic  acid 
t<%ether  with  oil  of  turpentine  through  a  tube  heated  to  dull-red* 
ness,  we  obtain  a  very  mobile  fluid  of  the  same  constitution  as 
hTdrocymid;  also  by  the  distillation  of  camphor  with  anhydrous 
phosphoric  acid,  the  same  compound  seems  to  be  formed  {camphon)* 
A  oolorless  fluid,  powerfully  refracting  light,  of  pleasant  lemon- 
like odor;  insoluble  in  water,  easily  soluble  in  alcohol  and  ether; 
sp.  ffr.  0.856;  boiling  point  171.^5. 

If  we  distil  hydrocymid  with  very  dtZute  nitric  add  two  or  three 
dmys  (whilst  we  continually  pour  back  the  distillate  into  the  re* 
tort)|  or,  until  in  the  condensed  water  in  the  receiver  no  more 
drops  of  oil  are  separated,  but  a  white  crystalline  mass  appears, 
thus,  after  cooling,  the  retort  is  filled  with  crystals  of  toluylie  acid 
HO(C|oH7)0^  If  we  treat  hydrocymid  with  fuming  nitric  aeid^ 
we  obtain  nitro-toluylic  acid.  Chromic  acid  as  well  as  peroxide  of 
manganese  and  sulphuric  acid  do  not  act  upon  hydrocymid. 

Hydrocymid  with  concentrated  sulphuric  acid  forms  sulpho- 
eymid-sulphuric  acid  HO(Cy,S02PS03,  which  appears  in  small 
crystals. 

Tolen:  (8C,H„C„H)H-C,,H„(?).     This  body  is  Toien. 
said  to  occur  in  tolu  balsam,  and  to  be  obtained  by 
distillation  of  that  substance  with  water ;  it  boils  at  170®. 

BENZOYL  GROUP. 
Component  CgH,;  Nucleus  C,;  ActiTe  part  CgH. 

The  radicals  of  the  benzoyl  group  behave  to  those  of  the  benzid 
group  like  the  radicals  of  the  formyl  group  to  those  of  the  methyl 
group. 
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Thej  now  inelnde  the  folloving  membars : — 

Member  1.  BenByl,  Be-  C.n„C„C,H=C„H- 
"  2.  Benzoyl,  B«-2CjH^C„C,H-C,^^ 
"  8.  Tolayl,  To-3C,H„C„C,H=C^ 
"  4.  Unknown,  (?)— 4C,H„C„C,H=C„:^ 
"  5.  Cnminjl,  Cy-5C,H„C.,C,H=C«H„. 
The  radicah  of  this  group,  like  those  of  the  formyl  groop,  eom- 
hice  with  three  atomB  of  oxygen  to  form  uids  which  are  remuk- 
sble  for  their  durability ;  ana  Beveral  give  also  with  the  halogen! 
and  KO^  correBpoading  compounds.  They  are  formed  when  the 
corresponding  membersof  the  bensid  group  have  absorbed  two  itoms 
of  hydrogen.  Thns  is  benzid  C,,H, — 2H— Benzyl,  likewise  tolid 
Cj^Ht — 2H->BenEoyl,  etc.  All  the  acids  of  this  gronp  are  lolid, 
possess  the  capability  of  ciyBtallization,  are  snblimable,  slightly 
Bolnhle  in  cold  water,  more  easily  in  hot,  and  easily  solabTe  io 
alcohol,  and  give  with  alkalies  durable  salts,  very  soluble  in  water; 
and  hence,  if  we  add  to  concentrated  salt  solutions  a  stronger  acidf  a 
greater  part  of  the  acids  is  precipitated,  and  upon  this  fact  is  basM 
the  method  of  their  production.  In  the  pore  state  they  are  taste- 
less and  inodorous ;  melt  like  oil,  and  stiffen  crystalline.  By  dry 
distillation  of  their  neutral  alkali  salts,  we  obtain  paired  radicals, 
which  correspond  to  those  of  the  acetonyl  gronp.  Thus  fron 
benzoic  acid  arises  benion=-(C„Hp'*"0,^H,)Oj—Bd,~BzO^  corre- 
sponding to  aceton  (CjHji'^C^HJO,.  If  the  hydrates  are  distilled 
with  an  excess  of  hydrate  of  potasaa,  we  obtain  the  corresponding 
hydrogen  compounds  of  the  benzid  group ;  thus  the  hydrate  <^ 
benioic  acid  HO(2C,H^0„C,H)O,  gives  benzid  {2C,HL,C„H)H+ 
2C0,.  By  the  action  of  the  halogens  and  of  nitric  scid,  we  obtain 
derived  compounds.  The  radicals  of  this  group  correspond  in 
gaseous  state  to  two  volugieB;  they  are  as  yet  unknown  in  u 
isolated  state. 


BENZYL: 
Be— {C,H,,C,C^)=C^H,. 

This  radical  is  formed  from  benzid,  if  the  latter  absorbs  2  atoms 
hydrogen ;  hitherto  only  compounds  with  the  halogens  and  NO^ 
are  known. 

ChlorteDiid.  Okhride  of  Bemyl  (Chlorbenzid) :  BeClj—  C„H, 

CI3,  is  formed,  in  common  with  hydrochlorate  of 
chloride  of  henzid,  hy  direct  action  of  chlorine  upon  hydrobensid 
(Benzin).  If  the  latter  compound  be  distilled  with  an  excess  of 
hydrate  of  lime,  the  chloride  of  benzyl  passes  over  as  an  oily, 
colorless  fluid,  of  1.475  sp.  gr.     Insoluble  in  water,  easily  solabw 
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in  alcohol,  ether,  and  hydrobenzid ;  boils  at  210^ ;  is  not  attacked 
by  alkalies. 

Brominej  exposed  with  hydrobenkid  to  the  action  of  sunlight, 
gives  corresponding  compounds. 

^^^^^l^i^or^^^  Chlopbenzin. 

BeClj+SHGIeBGijH^Gls.  Into  a  large  glass  con- 
taining hydrobensid,  and  upon  which  the  sun  shines,  chlorine  gas 
is  condocted.  After  a  little  time,  chloride  of  benzil  is  deposited 
in  crystals ;  and  if  the  operation  be  long  continued,  nearly  all  the 
hydrobenzid  is  converted  into  the  compound.  It  separates  from 
the  saturated  etheric  solution  in  crystals ;  insoluble  in  water,  not 
easily  soluble  in  alcohol,  easily  soluble  in  ether;  melts  at  182^. 
Decomposes  by  distillation  into  hydrochloric  acid  and  chloride  of 
benzyl. 

Benzylnitrid  {TrimtTohenn^^^^^  BcSNO.-CC^H,)  Binitrobenzid. 
0NO49  IS  only  known  in  combination  with  nitrobenzid 
as  the  so-called  Wnftro6en«ta=.fC„H,)NO^+(C„H3)8N04«C„H^, 
SNO^.  If  hydrobenzid  (benzin)  be  brought  by  drops  into  a  mix* 
tire  of  equal  parts  of  fuming  sulphuric  and  fuming  nitric  acid,  so 
long  as  the  two  fluids  mingle,  and  the  mixture  then  heated  a  few 
minutes,  the  whole  mass  stiffens  in  cooling  to  a  thick  crystal 
paste  of  binitrobenzid,  which  being  mixed  with  water,  and  repeat- 
edly crystallized  from  the  alcoholic  solution,  is  obtained  in  long, 
shining,  crystal  needles.  K  the  alcoholic  solution  be  treated  with 
sidphide  of  ammonium,  we  obtain  nitranilin,  NH2(C„H4,N04) 
mder  deposition  of  sulphur. 

PAIESD  COMBINATIONS  OF  BENZYL. 

CfUoride  of  Naphtyl  (Trichlomaphthalin) :  CgH,, 
^(C,BLa,C^)Cl,«  C^H.CL.     This  compound  is  ^aphtyi    com- 

-\  ?^^    r    r"/     3    ,      S0I3  '^Li.uTj  pounds.  Tnch- 

ODtained  when  chlonne  acts  upon  hydronaphtnalid  for-nBphthalin. 
(naphthalin)  in  the  heat,  and  by  co-operation  of  direct 
sunlight.    Crystallizes  in  inodorous  prisms,  an  inch  long ;  melts  at 
75^,  and  may  be  distilled  at  200^;  insoluble  in  water,  almost  in- 
soluble in  alcohol,  easily  soluble  in  ether.     Gives  with  sulphuric 

Bichlomaph- 

H^C„C,H)Cl3-CyH,Cl„or  the  so-called  bichlor- 
naphthalid,  is  obtained,  if  the  following  compound  is  distilled  with 
hydrate  of  potassa.  Crystallizes  from  the  alcoholic  solution  in 
transparent,  long,  slender  prisms;  tasteless  and  inodorous;  in- 
soluble in  water,  easily  soluble  in  alcohol  and  ether;  melts  at  44^; 
gives  with  sulphuric  acid  a  paired  acid  t-IKXCjoH^SO^ClXSO,. 
Hydrochhrate  of  ProUh  and  Ter<hhride  of  Naphthalid  (Salz- 
16 
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Baures  Kaphthalidchlorid-naphthalidchlornr):  CgH^^(2C,H,,C,,H) 

C1,HC1+ C,Hr(C,H„C„C,H)Cl3,8HCl  -  C^H,C1^) 
napkthaiin.^      or,  the  80-called  foHrfold  chlornaphtbalin  is  obtained, 

if  hydrochloraU  of  chlomaphthalin  (chloride  of  hy* 
dronaphthalid)  comes  in  contact  with  chlorine  in  the  cold.  CryB- 
tallizcs  from  the  etheric  solution  in  transparent  rhombic  tables; 
possesses  a  strong  odor;  melts  at  160^ ;  insoluble  in  water,  soluble 
with  difficulty  in  alcohol  and  ether ;  sublimes  in  an  open  vesseli 
without  decomposition.  If  it  be  distilled  with  hydrate  of  potassai 
proto-  and  terchloride  of  naphthalid  ^oes  over.  Nitric  acid  At- 
composes  the  compound  under  production  of  oxalic,  phtalinic,  and 
nitro-phtalinic  acid. 

Terchloride  of  Naphtyl-hichlornaphtyl  (Bichlornaphtylcfalorid" 
naphtylchlorid,  Tetrachlornaphthalin):  =C8H„'"(C,I^Crg,C,H)CI, 
TetmchioP.  +CsH^'^(C.Cl,,C3,C,H)Cl3-C„H,Cl,,  is  obtained 
naphthaiin.        ^1  *^®  action  of  chlorine  upon  chloride  of  napfatyl 

in  boiling  heat.  Crystallizes  in  hexagonal  needles; 
easily  soluble  in  alcohol  and  ether;  melts  at  126^;  sublimablei 
and  gives,  with  hydrate  of  sulphuric  acid,  a  paired  acid  »HO(C|0 
H3,S0^C1J'^S0,. 

,  Naphtylnitrid  (Trinitronaphthalid):  C,H„""(CJL. 

S!''''  C3,C,H)3NO,=  C,oH,,8NO„  is  formed  by  the  action 

of  nitric  acid  upon  nitronaphthalid  in  common  with 
the  following  combination.  Crystallizes  in  rhombic  tables  of  pale- 
yellow  color;  inodorous;  insoluble  in  water,  sparingly  soluble  in 
alcohol  and  ether;  melts  at  200^;  decomposes  in  contact  with  an 
alcoholic  solution  of  potassa  into  carbonic,  formic,  hydrocyanic 
and  nitronaphthalinic  acid  CyH^N,0,p«(C^H^)2N0,(?). 

Naphtylnitrid- nitronaphthalid  ( Binitronaphtha- 

tS"''         lid) ''     C3H^12C,H^C3,fi)  NO,  +  C,H„-(C^^  C^ 

CjH)3NO,«C5^,H^2NO,.  Crystalline,  neutral  pow- 
der;  insoluble  in  water,  soluble  with  difficulty  in  alcohol  and 
ether;  melts  at  175^;  sublimes  unchanged;  gives,  with  sulphide 
of  ammonium,  a  base  nitronaphthalidin,  and,  brought  together 
with  an  alcoholic  potassa  solution,  decomposes  into  ammonia,  car- 
bonic acid,  and  a  new  acid,  which  consists  of  Cj^HgNgO.. 

Naphtyhulpho'Sulphuric Acid :  3HO(C,H^C,H,,C3,C,H,8SO^" 
3S03=8HO(Cj«,H^8SOj^^8S03,  forms  with  sulphonaphthalid-sul- 

phuric  acid  the  bisulphonaphthalin-wiphurie  acid 
^^^t^^  (naphthalin-hypo-sulphuric  acid)  =  HO(C^H^SOJ 
phuric  acid.       SO3+ 8H0  (C,oH5,3SO,)  8SO3  =-  2H0,(C  H^2S0^'^ 

2SO3.  For  production  of  this  acid,  %ee  Sulphonaphthft- 
lid-sulphuric  acid.  Talcose  powder  is  colored  in  the  air,  especially 
in  moist  state  in' the  sunlight;  tastes  acid  and  bitter,  remains  dry  in 
the  air ;  easily  soluble  in  alcohol  and  ether.  Its  salts  bear  a  high 
temperature ;  they  taste  bitter;  the  acid  saturates  2  atoms  of  base. 
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By  the  action  of  sulphuric  acid  upon  naphthalin,        . 
yet  a  third  acid  arises,  which  is  named  gltUmhypo-  ^iph^^^d. ' 
milphuric  acid;  it  does  not  crystallize,  but  dries  to 
a  hard  colorless  mass,  of  bitter  and  sour  taste,  easily  soluble  in 
water  and  alcohol. 

Here  also  belong  the  paired  acids,  which  are  formed  by  the 
action  of  sulphuric  acid  upon  chloride  of  naphthyl,  naphfylchlorid- 
ehlomaphthalidy  etc.,  and  have  been  already  mentioned  above; 
likewise  the  sulphonitronaphthalin-sulphuric  acid,  etc. 


UCOND  MKIIBXR. 

BENZOYL : 

Benzoyl  is  found  in  combination  with  oxygen  as  benzoic  acid  in 
benzoin  balsam.  It  arises  from  picramyl  and  its  paired  combina- 
tions, as  cinnamon  oil,  and  cinnamein ;  farther,  by  the  oxidation 
of  the  higher  members  of  the  radicals  of  the  benzid  group,  etc. 
l¥ith  oxygen  two  combinations  are  known. 

Oxide  of  Benzoyl:  BzO,.  If  benzoate  of  copper 
be  heated  in  a  retort,  drops  collect  in  the  receiver,  b^Ll' 
which  stiffen  to  a  crystalline  mass,  and  consist  of 
the  oxide  of  benzoyl  and  benzoic  acid,  and  as  a  residue  the  sali- 
eylate  of  protoxide  of  copper  remains.  The  benzoic  acid  of  the 
mixture  is  absorbed  by  carbonate  of  soda,  and  the  oxide  of  ben- 
loyl  remaining  behind,  is  obtained  by  repeated  crystallization 
firom  the  hot  alcoholic  or  etheric  solution  in  large  four-sided,  ob- 
liqne,  hard  and  brittle  prisms.  It  fuses  at  70^;  possesses  an 
agreeable  lemon-like  odor;  if  it  be  heated  a  long  time  with  a 
Mtassa  solution  under  access  of  air,  we  obtain  benzoate  of  potassa. 
intric  acid  oxidizes  it  instantaneously,  forming  benzoic  acid.  If 
oxide  of  benzoyl  be  exposed  several  days  in  a  melted  state  to  the 
action  of  chlorine,  it  forms  a  compound,  which  is  obtained  from 
the  etheric  solution  in  large  aromatic  crystals ;  they  consist  of 
O^H^CIO,. 

Hydrate  of  Benzoic  Acid  (Benzoic  Acid) :  HOBz  „  . , 

O^Tfc  •         -J-       1^-      i  r         1  •  •      t      Benzoic  acid. 

y     Benzoic  acid  is  obtained  from  benzoin  resm,  by 

careful  sublimation  in  gentle  heat.  It  is  generally  formed  by 
dissolving  the  resin  in  an  equal  volume  of  alcohol,  saturating  the 
solution  with  carbonate  of  soda,  then  mixing  with  water,  and  dis- 
tilling away  the  alcohol.  From  the  aqueous  solution  removed 
from  the  residue,  the  benzoic  acid  is  precipitated  by  hydrochloric 
aeid.  It  crystallizes  from  the  hot  saturated  aqueous  solution  in 
the  form  of  a  rhombic  prism;  in  pure  state  inodorous,  the  taste  is 
warming,  sharp,  somewhat  sour,  and  long  continued ;  melts  at 
120^9  like  a  fat,  stiffens  crystalline^  boils  at  289'',  and  forms  vapor, 
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"whicb  excites  tears  and  ytolent  coughing.  Benzoic  acid  dissolres 
in  200  parts  cold  water,  and  80  parts  not ;  it  is  i^asily  dissolved 
in  alcohol,  ether,  and  fatty  oils.  If  hydrate  of  benzoic  acid  be 
conducted  through  a  glomng  tube^  or  if  it  be  subjected  to  dry  dis- 
tillation, with  an  excess  of  hydrate  of  lime,  it  decomposes  into  hydro- 
benzid  (C„H^)H  and  200,;  on  the  contrary,  if  neutral  benzoate  of 
lime  be  distilled,  there  arises  benzon  {C^fi/^C^Mg)0^  If  benzoic 
acid  be  treated  a  few  hours  with  fuming  itdjmurie  and  fuming 
nitric  acidy  we  obtain  biniirobemoie  acid;  if  nitric  acid  alone  be 
employed,  a  compound  is  formed  of  benzoic  acid  with  binitrobenzoio 
acid.  If  we  distil  benzoic  acid  with  chloride  of  pho9pharu$,  thus 
arise  bioxychloride  of  phosphorus,  and  also  oxychloride  of  benzoyl 

(Gj^H^)  <  ^*    Chlorine  conrerts  benzoic  acid  little  by  little  into 

bichlorbenzoic  and  tetrachlorbenzoic  acid;  in  the  beginning,  a  com- 
pound is  formed  of  benzoic  with  bichlorbenzoic  acid,  and  by  the 
union  of  the  bichlor-  with  the  tetrachlorbenzoic  acid,  the  so-called 
trichlorbenzoic  acid  is  formed*  By  the  action  of  anhydrauM  9ul» 
phuric  acid  upon  benzoic  acid,  we  obtain  the  sulphobenzo-sulphurie 
acid»H0(Gi4H4S0,pS03.  If  chlorine  gas  be  conducted  into  a 
strong  alkali  solution  of  benzoic  acid,  we  ODtain  chlomlceinic  acid 
(p.  198)  under  erolution  of  carbonic  acid. 

Benzoic  Acid  Salts.  Benzoic  acid  forms  neutral  and  bane 
salts,  which  mostly  are  soluble  in  water.  They  possess  a  peculiar 
warming  taste.  If  in  solutions  not  too  dilute  they  are  mixed  with 
a  mineral  acid,  the  benzoic  acid  is  mostly  precipitated.     With 

Protoxide  of  iron  benzoic  acid  forms  a  few  insoluble  basic  salts. 
'he  insoluble  salts  are  taken  up  in  the  heat  by  a  solution  of  ace- 
tate of  potassa  or  soda.  The  ammonia  salt  appears  in  penniform, 
easily  soluble  crystals,  which  by  heating  decompose  into  water 
and  nitrobenzoyl.  The  acid  ammonia  salt  is  procured  in  granular 
crystals,  if  the  neutral  solution  be  rapidly  evaporated.  JSenzamid 
NH^fBzO,  is  obtained,  if  ammonia  gas  be  conducted  oyer  oxychlo- 
ride of  benzoyl ;  it  separates  from  the  hot  aqueous  solution  by 
rapid  cooling  in  pearly,  crystal  leaflets,  and  by  slowly  cooling  wa 
obtain  a  mass  consisting  of  fine  crystal  needles,  of  silken  lustre. 
In  this  mass,  after  a  little  time,  cavities  appear,  in  the  middle 
point  of  which  large  perfect  crystals  are  found ;  by  degrees  the 
whole  changes  into  large  crystals,  of  mother-of-pearl  lustre,  which 
behave  to  warm  water  like  fat;  fuse  at  115^;  and  at  a  high  tem- 
perature distil  unchanged.  Benzamid  is  almost  insoluble  in  cold 
water,  but  dissolves  easily  in  alcohol  and  ether ;  it  combines  with 
2  atoms  bromine,  and  by  treatment  with  acids  and  alkalies  decom- 
poses into  benzoic  acid  and  ammonia.  Bibenzamid  NH,2BzO,aB 
(NH,BzO)^Bz03,  is  formed,  if  oil  of  bitter  almonds  remains  a  long 
time  in  contact  with  water.  It  appears  as  a  white  flaky  mass,  of 
mother-of  pearl  lustre,  and  consisting  of  fine  needles,  insoluble  in 
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water,  und  easily  soluble  in  alcohol  and  eihev.  Treated  with  an 
aleoholic  solution  of  potassa,  benzoic  acid  and  ammonia  are  formed. 
It  dissolves  in  fuming  sulphuric  acid,  with  an  indigo-blue  color. 
The  pata$9a  salt  KO^BzOj+aq,  forms  fine  penniform  crystals. 
The  9oda  $aU  appears  in  needles,  which  are  soluble  with  diffi- 
euUy  in  boiling  tflcohol.  TheT  baryta  $aU  forms  needles,  not 
easily  soluble  in  water.  The  protoxide  of  manganese  $aU  requires 
20  parts  water  for  solution.  The  neutral  peroxide  of  iron  saUj 
FesOjfSBzOj,  crystallizes  in  yellow  needles,  which  are  dissolved  by 
aleohol  and  water,  under  separation  of  a  basic  salt.  If  a  solution 
of  perchloride  of  iron,  mingled  with  ammonia,  be  mixed  with  ben- 
loate  of  potassa,  we  obtain  an  insoluble  compound,  which  consists 
of  Vefi^^EzOy  The  silver  salt  is  deposited  from  the  boiling 
sblution  in  crystalline  scales. 

Bioxy sulphide  of  Benzoyl:  Bzjg*  distils  over  Bioxymiphide 

when  bioxychloride  of  benzoyl  is  heated  with  finely  ^^^^^i^- 
pulverized  sulphide  of  lead.     Soft,  crystalline,  yellow  mass,  of  dis- 
agreeable odor ;  forms  with  a  concentrated  solution  of  potassa, 
after  some  time,  sulphide  of  potassium  and  benzoate  of  potassa. 

OUaride  of  Benzoyl:  BzClj-fHCl,  is  obtained,  if 
ehlorine  be  conducted  into  hydrotolid  in  the  cold  and  i^eo^yi?  ^ 
wider  strong  daylight,  until  it  evolves  no  more  hydro- 
ehloric  acid  gas.     Colorless  liquid,  which  cannot  be  distilled  with- 
out evolution  of  hydrochloric  acid. 

Bioxychloride  of  Benzoyl :  Bz  |  ^jj,  is  obtained,  Bioxychloride 

if  dry  chlorine  gas  be  led  into  bitter  almond  oil,  or  ^        ^^ 
if  benzoic  acid  be  distilled  with  chloride  of  phosphorus.    Water- 
dear  fluid  of  peculiar,  highly  penetrating  odor,  exciting  the  eyes 
to  tears.    Decomposes,  in  contact  with  water,  into  benzoic  and 
hydrochloric  acid;  sp.  gr.  1.190. 

Bioxyhromide  of  Benzoyl:  Bz^-Q^,  a  soft,  large-  Bioxybpomide 

leaved,  crystalline  mass  of  aromatic  odor.     Arises  ^        ^J ' 
by  the  action  of  bromine  upon  oil  of  bitter  almonds. 

t  Q  .         Bioxyodide 

Bioxyiodide  of  Benzoyl:  Bz  <  jK  Goes  over  when  of  beiuoyL 

bioxychloride  of  benzoyl  is  distilled  with  iodide  of  potassium. 
Colorless,  leafy,  crystalline,  easily  fusible. 

Aeetylchlorate  of  Bioxychloride  of  Benzoyl:  Bz<  q?+ Ac-I  rn 

(?),  is  obtained  by  the  decomposition  of  benzoate  of  ethyl  by  chlo- 
rine. A  colorless,  slightly  fuming  fluid  of  1.346  sp.  gr.  Decom- 
poses in  contact  with  water  into  benzoic,  acetic,  and  nydrochloric 
acid. 
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Benzoylnitrid:  Bz + 8N0^,  forms  with  nitrolid  tlie 
Bcnzoyimtnd.  gQ.j|amed  binitrolid.  Is  obtained^  if  tolin  bo  %  long 
time  boiled  with  nitric  acid.  The  crystalline  precipitate,  whi<£ 
forms,  is  purified  by  recrystallization*  Appears  in  acicnlar,  pria* 
matic  crystals  of  mnch  lustre;  melts  at  71  ,  and  stiffens  to  a  radi- 
ated, hard,  brittle  mass.  Is  not 'decomposed  by  nitric  acid,  and 
by  potash-lye  dissolved  with  red-brown  color. 
Nitrobemoyl.        NUrobemoyl  (Benzonitryl) :  BzN,  forms  by  heating 

benzoate  of  ammonia.  Completely  colorless  fluid,  m 
strong  agreeable  odor,  like  oil  of  bitter  almonds;  dissolves  in  100 
parts  boiling  water,  and  in  every  proportion  in  alcohol  and  ether; 
sp.  gr.  1.0078  ;  boils  at  191^;  is  converted  by  the  co-operation  of 
acids  and  tilkalies  into  benzoic  acid  and  ammonia.  If  the  alcoholic 
solution  be  mixed  with  sulphide  of  ammonium,  we  obtain  benswi/U 
Bulphidamidy  NH^yBzS^  which  crystallizes  in  long  needles  of 
satin  lustre,  and  forms,  when  treated  with  oxide  of  mercury,  nitro- 
benzoyl,  and  sulphide  of  mercury. 

^  .  ^  ^.  Biehhrhemaie  Acid :  H0(C,C1„C,H^C,,C,H)0,- 
^arofbe'foyl.  H0,(C,,H3C1  JO,;  and  tetraclhrhenzoic  acid:  fiO 
^  (20,01^03, C,H)03-H0(0„HC1J03:  isformedbytha 
action  of  chlorine  upon  benzoic  acid:  the  decomposition  takes 
place  only  slowly.     In  the  beginning,  we  obtain  a  compound  of 

benzoic  with  bichlarbenzoic  acidj  or  the  so-called 
ackL  ^   ^^^^   chlorbenzoic  acid^  and  by  union  of  the  biehlar*  with 

the  tetrachlor-benzoic  acid^  we  obtain  the  trtcAior- 
henzoic  acid.  These  compounds  are  less  soluble  in  water  than 
benzoic  acid;  they  dissolve  easily  in  alcohol  and  ether,  and  by 
the  spontaneous  evaporation  of  their  solutions  crystallize  in  smau 
stellated  groups  of  silky  needles.  They  combine  with  bases  like 
benzoic  acid. 

Hydrochlorate  of  Chloride  of  Bichlorbenzoyl:  ■»(C,C1„C,H^C,, 
CJl)C]^+2KCl=C^^B,fi]jy  appears  a  pasty,  glutinous  mass;  it  is 
formed  simultaneously  with  the  hydrochlorate  of  superchloride  of 
hichhrbenzoyl  (C3C1„C,H3,C8,C,H)C1,+  3HC1,  if  chlorine  act  a 
long  time  in  tne  sunlight  upon  tolin.  Crystallizes  and  mnoh 
resembles  benzoic  acid.  By  farther  action  of  chlorine,  we  obtain 
a  compound,  which  consists  of  Ci4H2Cla;  crystallizes,  and  may  be 
volatilized  without  decomposition. 

BrombenzoicAcid:2'RO{(j^J3.fir)O^CTiz0^maiOb^ 
acuT  ^^^^^      if  bromine  be  slowly  conducted  over  benzoate  of  sil- 
ver; possesses  a  crystalline  appearance;   melts  at 
100^  ;  sublimes  unchanged ;  sparingly  soluble  in  water,  but  easily 
soluble  in  alcohol  and  ether. 

„.  .    ^  Binitrobenzoic  Acid:    H0(C,,2N0.,C,BLC,,C,H) 

Buutrobeniolo    q^^  H0,(C„H3,2N0,)03,  is  formed,  if  benzoic  acid  Be 

boiled  one  hour  with  a  mixture  of  fuming  sulphoric 
and  fuming  nitric  acid.    Binitrobenzoic  acid  is  precipitated  from 
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the  solation  by  water,  and  obtained  in  small  crystals  by  evap^ 
ration  of  the  alcoholic  solation.  Scarcely  soluble  in  water,  bat 
rather  easily  soluble  in  alcohol  and  ether;  may  be  sublimed  when 
cantioasly  heated.  Gives,  with  potassOj  BodOj  and  ammonia^  crys- 
tallizable  salts,  and  with  oxide  of  lead  and  silver,  sparingly  soluble 
salts.  If  benzoic  acid  be  treated  with  concentrated  nitric  acid 
alorne,  we  obtain  nitrobenzoic  aeid^  which  consists  of  benzoic  acid, 
and  binitrobenzoic  acid  aiH0(Ci4H4,N04)03. 

Nitrobenzoic  Acid  is  further  formed  by  the  action 
of  nitric  acid  upon  bitter  almond  oil,  cinnamon  oil,  ^^  ®"^^° 
einnamic  acid,  and  dragon* $  blood,  Nitrotolinic  acid, 
which  is  formed  by  long  boiling  of  tolin  with  nitric  acid,  is  also 
probably  nitrobenzoic  acid.     In  order  to  obtain  it,  we  boil  benzoic 
acid  several  hours  with  nitric  acid,  then  during  the  cooling,  nitro- 
benzoic acid  separates.     From  the  hot  aqueous  solution  it  gives 
small  white  crystals ;  dissolves  easily  in  boiling  water,  but  with 
difficulty  in  cold;  melts  at  127^;  sublimes  unchanged;  the  vapor 
strongly  excites  coughing. 

If  the  silver  salt  be  cautiously  heated,  we  obtain  nitrobenzid. 
If  the  alcoholic  solution  of  nitrobenzoic  acid  saturated  with  am- 
mcniay  and  hydrosulphuric  acidy  be  boiled,  we  obtain  bemaminic 
meid^  'ELO{G^fi^^^'B^Oy  It  exhibits  nitrobenzoic  acid,  in  which 
NO4  is  replaced  by  NH,.  Apparently  benzaminic  acid  is  double, 
eonsbting  of  benzoic  acid  +HO(C^2NHjpC,H„C8,C,H)03;  it 
thence  belongs  not  to  the  amid  combinations. 

If  nitrobenzoic  acid  be  warmed  with  chloride  of  phosphoruSy  a 
hesTy  fluid  distils  over,  which  boils  at  265^,  and,  treated  with  hot 
potaisa  solation,  gives  nitrobenzoic  acid,*  and  chloride  of  potas* 

0iam;itconsistiiof  H0(Gj4H4N0J    <  pf  it  is  hence 

(  ^^  .  Bioxjrohloride 

bioxTchloride  of  nitrobenzoyl.  It  forms  with  am-  of nitrobemoyL 
monia  a  product  which  crystallizes  in  yellow  needles. 

Nitrobenzoic  acid  combines  easily  with  bases,  and  expels  seve- 
ral acids  from  their  compounds.  The  salts  are  mostly  soluble  in 
water  and  alcohol;  crystallizable;  explode  by  heating,  and  leave, 
when  gently  warmed,  nitro-benzid,  under  blackening.  They  are 
procured  either  direct,  or  by  double  decomposition.  If  the  am- 
monia salt  be  a  long  time  fused,  we  obtain  nitrobenzamidy  NH, 
(G,4H4,N04)02,  which  crystallizes  in  yellow  needles. 

Benzaminic  Add:  RO{C^^R^yTiU^)Oy     Crystal- 
liies  from  the  hot  saturated  aqueous  solution  in  thin,  addL^^"^^^ 
short,  radiated  crystals,  which  easily  dissolve  in  boil- 
ing water,  alcohol,  and  ether ;  inodorous,  and  rather  sour  taste ; 
melts  to  a  clear,  colorless  fluid ;  strongly  heated  it  emits  a  vapor, 
smelling  like  benzoic  acid.     In  fuming  nitric  add  it  dissolves 
with  a  blood  red  color.    Chlorine  decomposes  the  acid.     It  expels 
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carbonic  acid  from  compounds  of  the  latter,  and  gives  with  the 
alkalies  and  earths  salts  easily  soluble  in  water  and  alcohol,  not 
crjstallizable. 

Sulphobenzthiulphurie  Acid:  2H0(C„H^S0^0„"" 
^S^^d.   SO3.    Corresponds  to  sulphacetyUulphuric  acid,  and 

is  formed  by  the  action  of  aqueous  sulphuric  acid 
upon  benzoic  acid.  The  pasty  mass  is  diluted  with  water,  and  the 
sulphobenzo-sulphuric  acia  obtained  by  saturation  with  baryta,  eto. 
If  the  aqueous  solution  be  evaporated  until  the  boiling  point  rises 
to  150.^,  the  acid  stiffens  after  cooling  to  a  crystalline  mass ;  deli* 
quesces  in  the  damp  air ;  is  very  permanent,  not  even  decomposed 
by  boiling  with  concentrated  nitric  acid.  It  saturates  2  atoms  of 
base,  of  which  one  can  be  substituted  by  HO. 


PAIBED   COMBINATIONS  OF  BENZOYL. 

1.  CINNYL  (CIMMYL) : 

C^Hj-^(2CjHg,CyC,H)=C^Hg,'^BxaBCn. 

Cinnamic  acid        Cinnamic  Add  (Zimmtsaure) :   HOCnOj.    It  is 

related  to  benzoic  acid  as  oxide  of  cinnamyl  to  oxide 
of  picramyl  (bitter  almond  oil).  It  is  found  in  old  oil  of  cinnamon, 
in  Peru  balsam,  and  in  tolu  balsam,  and  is  produced  from  oxide 
of  cinnamyl,  from  cinnamein  and  styracin.  The  crystals  which  are 
deposited  from  old  cinnamon  oil  are  cinnamic  acid,  and  can  be 
purified  by  recrystallization.  Or  we  mix  an  alcoholic  solution  of 
Peru  balsam  with  an  alcoholic  solution  of  potassa  so  long  as  a 
precipitate  is  formed ;  tfdd  water  to  the  abfiltered  fluid,  separate 
the  cinnamein  which  is  deposited,  distil  off  the  alcohol,  and  pre- 
cipitate the  cinnamic  acid  from  the  aqueous  solution  by  hydro* 
chloric  acid.  It  is  purified  by  recrystallization  or  by  sublimation. 
It  appears  in  colorless,  pearly  leaflets ;  from  the  aqueous  solution 
it  crystallizes  in  long,  indistinct  prisms.  In  its  properties  it  quite 
agrees  with  benzoic  acid ;  it  melts  at  120^,  and  boils  at  298^ ;  -its 
vapor  is  suffocating,  and  excites  coughing.  If  it  be  distilled  with 
4  parts  baryta  it  decomposes  into  carbonic  acid,  and  cinnamein 
(cinnamol)  and  carbonic  acid.  If  instead  of  baryta  pure  lime  be 
employed,  we  obtain  benzin.  Toward  nitric  acid  and  iulphurie 
acidy  it  behaves  exactly  like  benzoic  acid.  Also  the  cinnamic  acid 
salts  resemble  those  of  beuzoic  acid.  They  are  mostly  soluble  in 
water,  and  are  capable  of  crystallization.  The  acid,  as  well  as 
its  salts,  is  converted  into  benzoic  acid  if  boiled  with  peroxide  qf 
manganese  or  chromate  of  potassa  and  dilute  sulphuric  add.  The 
same  result  follows  the  action  of  chlorine  or  chloride  of  lime ;  we 
at  first  obtain  benzoic  acid,  and  by  further  action  chlorbenzoio 
acid ;  simultaneously  there  is  also  formed  a  heavy  oily  of  peculiar 
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mromatio  smell.  If  the  cinnamio  acid  be  heated  with  chloride  of 
pho$phoru8f  biozychhride  of  einnyl,  Cn  <  q?  is  formed. 

Bioxf/chlortde  of  Oinnyl  (Cymmylbioxychlorid) :    Cn-|  q?    A 

fluid  boiling  at  262^,  which  decomposes  in  the  damp  air  into 
hydrochloric  and  cinnamic  acid.  Giyes  with  aqneoos  ammonia  a 
white  crystalline  body,  cinnamid  (cimmamid),  analogous  to  ben- 
nmid.  If  this  be  distilled  with  cyanide  of  potassium  or  of  mer- 
cury, we  obtain  oxycyanide  of  cynnyl,  Cn  <  q« 

Binitroeinnamie  Acid  (BinitroEimmtsaure):   HO  Derived  radi- 
(04H^'^C^N04,C.H„C„C^03,  forms  with  1  atom  caisofcinnyi. 
oinnamic  acid,  the  nitrocinnamic  acid  siHO(Gj,H0,  Nitrocinnamio 
N04)03.     It  is  obtained,  if  cinnamic  acid  be  carried  ^^ 
into  cooled  fuming  nitric  acid;  it  forms  crystals,  which  are  purified 
by  recrystallization  from  boiling  alcohol;  it  much  resembles  the 
nitrobensoic  acid,  but  it  requires  827  parts  alcohol  at  20^  for 
•olution,  whereby  it  differs  from  that  acid.     If  it  be  boiled  with  a 
little  water,  it  melts  to  an  oily  fluid.     Nitrocinnamic  acid  is  weak, 
mnd  forms,  with  the  alkalies,  easily  soluble  neutral  salts,  and  with 
the  other  bases  salts,  some  of  which  are  soluble  with  difficulty, 
and  others  insoluble. 

Sulphoetnnntlphuric  Aeid  (Sulfozimmtschwefel-  „  ,  .    . 
iSure):  2H0(C  A,C„H„SOJO -SO,,  is  obtained  like  ^J^^^^cid. 
•alphobensoe-sulphuric  acid.     Remains,  after  evapo- 
ration of  the  aqueous  solution  in  a  vacuum,  as  an  amorphous  mass 
of  pale-yellow  color,  which  becomes  moist  in  the  air,  and  is  easily 
soluble  in  water  and  alcohol.     By  spontaneous  evaporation  of  the 
alcoholic  solution  it  separates  in  long  prisms,  which  contain  6 
atoms  water.   The  acid  saturates  2  atoms  of  base.   The  pure  acid, 
as  well  as  the  alkali  salts,  give  a  precipitate  only  with  vinegar  of 
lead  and  nitrate  of  protoxide  of  mercury. 

Mt/rozylie Acid {Co,rhohemoie  Acid):  HCC^H^O,  MyroxyUcacid. 
-H0(CH,^C„H,)03.  This  acid  is  obtained  by  the  ^  ^  *^ 
action  of  an  alcoholic  solution  of  potassa  upon  cinnaifiein  with  cin- 
namic acid  and  peruvin.  If  the  alkaline  solution  be  mixed  with 
hydrochloric  acid,  there  separates  a  mixture  of  cinnamic  and 
myroxylic  acid.  From  the  hot  aqueous  solution,  the  cinnamic  acid 
is  first  deposited,  and,  by  evaporation,  the  myroxylic  acid.  It 
quite  equals  benzoic  acid,  but  melts  even  at  109^ ;  first  boils  at 
250^,. and  is  more  easily  soluble  in  water. 

2.  HIPPURIC  ACID : 
■rfO,NC4n,Og''(C,4HJO,«»HO,NC„H,04. 

Hippuric  acid  is  found  in  the  urine  of  the  horse,  Qippofi^  ^^ 
the  cow,  and,  in  small  quantity,  also  in  human  urine. 
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Benzoic  acid,  as  well  as  cinnamic  aoid,  changes  in  animal  bodiei 
into  hippuric  acid^  which  is  found  in  urine.  By  the  action  of  acids 
and  alkalies,  hippuric  acid  decomposes  into  gljcocol  and  benzoie 
acid.  If  the  elements  of  2  atoms  water  come  to  the  jpairling  of 
hippuric  acid  NC^HjO,,  we  obtain  glycocol  =»'NCfifi^.  Horse 
prine  evaporated  to  ^  is  mixed  with  hydrochloric  acid,  the  pre- 
cipitate pressed  out  and  boiled  with  water  and  milk  of  lime;  then 
it  is  filtered,  and  a  solution  of  alum  added  to  the  filtrate,  until 
the  alkaline  reaction  ranishes.  Into  the  fluid  cooled  to  40^,  ws 
bring  bicarbonate  of  soda,  until  no  more  precipitate  is  formed, 
and  from  the  abfiltered  solution  the  hippuric  acid  is  precipitated 
by  nitric  acid,  and  then  purified  by  reprystallization  from  boilbg 
water  and  treatment  with  animal  charcoal.  Crystallizes  in  welE 
formed  quadratic  prisms;  it  is  deposited  from  the  concentrated 
salt  solution  upon  the  addition  of  acid,  always  in  distinct  long 
needles.  Reacts  strongly  acid,  but  possesses  no  sour  taste;  it 
fuses  by  a  gentle  heat,  and  stiffens  to  a  crystalline  mass;  it  re- 
quires 400  parts  cold  water  for  solution ;  easily  soluble  in  boiling 
water  and  alcohol.  By  dry  distillation  decomposes  into  benzoie 
acid  and  benzoate  of  ammonia ;  immediately  an  oily  fluid  distils 
over,  which  by  cooling  stiffens  and  behaves  like  a  resin;  by 
strongly  heating,  hydrocyanic  acid  is  evolved,  and  carbon  re- 
mains as  residue.  Slowly  heated  with  an  excess  of  lime,  am- 
monia and  hydrobenzid  go  over.  Heated  with  peroxide  qf  man^ 
ganese  and  sulphuric  aoidj  we  obtain  carbonic  acid,  ammonia, 
and  benzoic  acid.  If  hippuric  acid  be  boiled  with  water,  and 
superoxide  of  lead^  the  whole  stiffens  to  a  crystalline  mass  of 
benzamid.  ^ 

The  salts  of  hippuric  acid  resemble  those  of  benzoic  acid ;  they 
mostly  crystallize;  with  potassa  it  gives  a  neutral  and  an  add 
salt. 

To  the  paired  combinations  of  benzoic  acid,  belongs  also  benxilie 
add  =HO,C,4H^O,lCi^H,)03,  mentioned  ;?a^e  225. 

3.  BENZON : 

(C,,H,rC,A)Og=C«H,oOr 

Benzon  is  formed  by  dry  distillation  of  neutral  benzoate  of  lime. 
The  obtained  distillate  is  a  mixture  of  hydrobenzid,  naphthalin, 
and  benzon.  This  is  submitted  to  distillation,  and  when  the  boil- 
ing point  arises  to  250^,  the  receiver  is  changed.  What  now  goes 
over,  is  a  mixture  of  benzon,  and  naphthalin;  at  — 20^  the  naph- 
thalin is  deposited.  Benzon  is  a  colorless  oil,  flowing  with  diffi- 
culty, and  of  an  empyreumatic,  not  disagreeable  odor;  lighter  than 
water ;  boils  at  250°.  Nitric  acidy  potassa j  and  chlorine  appear 
not  to  change  it.     By  sulphuric  acid  it  is  decomposed. 
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THIRD  MSHBIR. 

TOLUYL : 
To=:8CjHryC,,CjHssC,eH7. 

Hydrate  of  Toluylie  Add :  HO^ToOj.  This  acid  is  obtained, 
if  hydrocimyd  (Gjmin)  be  boiled  several  days  with  4  to  5  parts 
dilute  nitric  acid  {vide  Hydrocymid).  After  cooling,  the  liquid 
in  the  retort  is  filled  with  white  crystals  of  toluylie  acid,  with 
which  a  small  quantity  of  nitrotoluylic  acid  is  admixed.  We  boil 
the  deposited  acid  with  milk  of  lime,  filter,  and,  after  cooling, 
precipitate  with  hydrochloric  acid;  we  repeat  this  operation,  until 
the  separated  acid  appears  quite  white.  It  is  then  dissolved  in 
baryta  water,  the  solution  evaporated  to  dryness,  and  the  residue 
treated  with  cold  water,  which  leaves  the  nitrotoluylate  of  baryta 
undissolved.  From  the  hot  saturated  aqueous  solution,  the  acid 
is  deposited  in  perfectly  white  needles;  very  easily  soluble  in 
wood-spirit,  alcohol,  and  ether;  inodorous  and  tasteless.  The 
Baits  agree  with  those  of  benzoic  acid.  Distilled  with  an  excess 
of  baryta,  we  obtain  tolin  and  carbonic  acid. 

Nitrotoluylic  acid  is  a  compound  of  binitrotoluylic  with  toluylie 
acid.  It  is  formed  by  the  action  of  fuming  nitric  acid  upon  to- 
Invlic  acid,  and  upon  cymin.  It  crystallizes  from  the  alcoholic 
•oiQtion  in  splendid  pale-yellow  rhombic  prisms. 

The  baryta  sdU  is  deposited  from  the  hot,  aqueous  solution  in 
radiated  crystals. 

riFTH   MEMBER. 

CUMIN  YL : 

CyaB6CgH»Cg,C,Hs=C^H„. 

Hydrate  of  Ouminylic  Acid  (Cuminic  Acid):  HO,  cuminio  acid. 
CyOj.  Pure  potassa  is  heated  to  melting  in  a  retort,  ' 

and  then  upon  it  is  brought,  in  drops,  Roman  cumin  oil.  The  oil 
bocomes  immediately  solid,  whilst  the  cymin  distils  over  {vide 
Cumin  Oil).  A(ter  the  decomposition  is  terminated,  the  mass  is 
dissolved  in  water,  and  from  the  solution  the  acid  is  precipitated 
by  hydrochloric  acid  and  purified  by  recrystallization  from  the 
ueoholic  solution.  Crystallizes  in  white,  very  beautiful  prismatic 
tables,  which  taste  sour,  and  possess  a  peculiar  odor ;  melts  at 
92^,  and  boils  at  250^;  sublimes  in  beautiful  needles  often  an 
inch  long.  Sparingly  soluble  in  boiling  water,  but  easily  soluble 
in  alcohol  and  ether.  Decomposes  by  distillation  with  lime  into 
eumin  and  carbonic  acid.  It  agrees  in  its  acid  properties  with 
benzoic  acid;  it  expels  carbonic  acid  from  its  compounds,   and 


252  8ALT-LIKB  C0MBIKATI0V8  OV  THB  BB5Z0TL  GBOUP. 

gives  with  oxides  of  metals  veil-characterized  salts,  whicli  are  ob- 
tained direct,  as  well  as  by  double  decomposition. 

Bioxychioride        BioQcy chloride  of  Cuminyl:   Qui  qK  is  formed,  if 

cnminic  acid  is  distilled  with  chloriae  of  phosphonUi 
as  well  as  by  the  action  of  dry  chlorine  gas  upon  anhydrous  cumin 
oil.  Appears  as  a  yellowish  fluid,  heavier  than  water,  of  «trons 
penetrating  odor,  decomposes  in  the  damp  air  into  onminic  and 
hydrochloric  acid. 

Bioxybromide  of  cuminyl  resembles  the  chlorine  compound. 

BinitrO'CuminieAeid:  HO,(C,2NO^4C,HjpC„0,H) 
BmitKHcmnmio  O3- HO(C,oH9,2NO JO,,  is  formed,  when  cumioie 

acid,  in  small  quantity,  is  brought  into  a  mixture  of 
fuming  sulphuric  and  nitric  acid.  Crystallizes  from  the  alcoholie 
solution  in  shining  leaflets;  not  sour.  If  cuminic  acid  be  treated 
with  fuming  nitric  acid  alone,  we  thus  obtain  a  combination  of  bi- 
nitrocnminic  and  cuminic  acid,  or  the  so-named  nitro-euminie  aeid^ 
which  forms  in  yellowish-white  crystals;  it  combines  with  bases. 

Saltrlike  CombinaHon  of  the  Oxides  of  the  Methyl  Groi^  with  the  AcUm 

of  the  Benzoyl  Oroup, 

BenzotUe  of  Methyl:  MeOyBzO, ;  an  oily,  colorless, 
of 'oxide  of'me-  balsamic  smelling  fluid ;  insoluble  in  water,  but  easily 
thyl.  soluble  in  alcohol,  and  ether ;  sp.  gr.  1.10 ;  boils  at 

198.5^  ;  conducted  over  redhot  lime,  we  obtain  ben« 
zin  and  other  products. 

.  Bemoate  of  Ethyl:    AeOjBzQj.      Colorless  oily 

oxide ^fetbyi!    ^^^^'  of  slight  odor  and  suffocating  taste;  insoluble  in 

cold  water,  easily  soluble  in  alcohol  and  ether ;  boils 
at  209^ ;  sp.  gr.  1.0559;  burns  with  very  sooty  flame.  Led  over 
heated  hydrate  of  potassa,  we  obtain  benzoate,  and  acetate  of 
potassa  under  evolution  of  hydrogen. 

Ifitrobenzoate  of  Ethyl:  Crystallizes  from  the  warm  etherio 
solution  in  distinct  crystals,  which  melt  at  70^,  and  boil  at  800^; 
volatile. 

Binitrobenzoate  of  Ethyl :  Crystallizes  from  the  alcoholic  solu- 
tion in  long,  slender,  shining,  scarcely  colored  needles. 

Cinnamate  of  Ethyl :    AeOyCnO,.     Clear,   colorless  fluid,   of' 
agreeable,  aromatic  odor,  like  cinnamon.     Boils  at  260^ ;  sp.  gr. 
1.13.     Is  found  in  Peru  balsam. 

Nitrocinnamate  of  Ethyl :  Crystallizes ;  melts  at  186^,  and 
decomposes  at  300^. 

Hippurate  of  Ethyl^:  Crystallizes  in  long,  unctuous,  whit* 
needles  of  silky  lustre ;  inodorous,  of  sharp  taste,  like  turpentine 
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oil;*8oaroelj  soluble  in  water,  but  easily  soluble  in  alcohol  and 
ether;  sp.  gr.  1.043;  melt  at  44^.  Submitted  to  distillation,  the 
compound  decomposes;  heated  in  the  air,  yapor  of  benzoic  acid 
escapes. 

Tolufflate  of  Ethyl  appears  as  an  agreeably  smelling  fluid, 
which  boils  at  228^ 

NUrotoluylaU  of  Ethyl:  Crystallizes  in  pale-yellow,  aromatic- 
smelling  crystals,  which  fuse  upon  the  water  bath. 

Cuminate  of  Ethyl,  A  colorless  fluid,  lighter  than  water,  of 
agreeable,  apple-like  odor ;  boils  at  240^ ;  insoluble  in  water,  but 
miscible  with  alcohol  and  ether  in  all  proportions ;  heated  witU  a 
solution  of  potassa,  it  decomposes  into  cuminic  acid  and  alcohol. 

All  kinds  of  ether  are  obtained  if  hydrochloric  acid  gas  be  con- 
ducted into  the  alcoholic  solution  of  the  corresponding  acid,  as 
well  as  by  the  action  of  alcohol  upon  the  oxy chlorine  compounds 
of  the  radicals;  thus  biotzychloride  of  benzoyl  in  contact  with 
alcohol  giyes  l>enzoate  of  ethyl. 

APPENDIX  TO  THB  ACIDS  OF  THIS  QROUP. 
ALOETINIC  ACID  AND  CHRYSAJOilNIC  ACID: 
Alo«tmio  Add:  C,eH^NjO,,— H0,(Cg(N04)j,CgHyC,^CgH)04(?)     Aloetinic  acid. 

If  one  part  aloes  be  gently  warmed  with  8  parts  of  dilute  nitric 
acid,  we  obtain  a  dark  blue  or  emerald  solution,  and  by  farther 
heating  a  yiolent  action  commences,  accompanied  by  strong  eyolu- 
tion  of  gas.  If,  after  the  first  action  terminates,  the  residue  be 
heated  a  few  days  nearly  to  boiling,  and  the  yet  present  nitric 
acid  mostly  distilled  off,  there  remains,  by  mixing  the  residue  with 
water,  a  greenish-yellow  mass,  consisting  of  shining  scales,  a  mix- 
ture of  aloetinic  and  chrysamminic  acid.  If  the  mixture  be  treated 
with  carbonate  of  potassa,  the  aloetinic  acid  dissoWes,  whilst  the 
chrysamminate  of  potassa  mostly  remains  behind.  From  the  alka- 
line solution  the  aloetinic  acid  is  precipitated  by  an  acid.  It 
appears  as  an  insoluble  yellow  powder,  without  a  trace  of  crystal- 
lisation, and  produces  salts,  the  most  of  which  are  easily  soluble. 
If 'the  aqueous  solution  of  the  potassa  salt  be  slowly  evaporated, 
we  obtain  long,  ruby,  shining  crystal  needles. 

Chrysamminic  Acid :  H0Ci4HNj0,i=BH0Cg,(N0JC,yCgH03(?). 

By  being  treated  with  strong  nitric  acid,  aloe- 
tinic acid  is  converted  into  chrysamminic  acid.    This  J^®*°^°^^o 
latter  acid  we  obtain  when  chrysamminate  of  potash 
{$Be  Aloetinic  Acid)  is  dissolved  in  boiling  water,  and  the  solution 
is  mixed  with  nitric  acid.     A  greenish-yellow  powder,  consisting 
of  small,  shining  scales,  which  when  suspended  in  water  show  by 
moving  a  peculiar  white  lustre ;  of  bitter  taste,  insoluble  even  in 
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boiling  water,  but  rather  easily  soluble  in  alcohol,  ether,  and  mine* 
ral  acids. 

By  being  slowly  heated  in  the  air,  it  fuses  to  a  brown  liquid, 
with  strong  evolution  of  gas ;  quickly  heated,  it  powerfully  deto- 
nates, and  burns  with  a  luminous,  sooty  flame ;  it  dissolyes  in 
fuming  nitric  acidy  without  decomposing ;  chlorine  does  not  act 
upon  the  acid  in  the  cold ;  if  it  be  treated  with  an  excess  of  caustic 
potassa,  we  obtain,  without  evolution  of  ammonia,  a  brown  solutioi 
which  becomes  darker  by  heating.  If  the  solution  be  mixed  with 
an  acid,  carbonic  acid  escapes,  and  a  brown  precipitate  is  pro- 
duced, consisting  of  aloeresinie  CLcid^  C, JEI.N,Oo.  ^ 
^<^reamic        chrysamminic  acid  be  treated  with  a  boiling  ^lutioa 

of  sulphide  of  potassium  and  pure  potassOj  there  are 
deposited  from  the  solution  in  cooling  crystal  needles,  which  ap- 
pear blue  in  transmitted  and  red  in  reflected  light.    This  body  is 

hydrochrysammid  «  Cj^HgNjOg;  it  is  insoluble  in 
jjjf^jL  ^^^^'    water,  and  in  alcohol  little  soluble,  with  blue  color; 

it  is  also  obtained  if  chrysamminic  acid  be  added  to  a 
boiling  solution  of  chloride  of  tin.  The  ehrysamminie  acid  salts 
are  not  easily  soluble,-  and  crystallize  from  water  in  small,  eold- 
green  scales,  which  by  being  heated  powerfully  detonate.  If  a 
solution  of  the  acid  be  boiled  with  aqueous  ammonia,  in  cooling 
there  separate  from  the  purple-red  fluid  needles  of  chrysamminO' 

mid  J  which  appear  reddish  brown  by  transmitted,  and 
^rysammina-    gy^^^  ]^y  reflected  IJght,  and  possess  a  metallic  lus^ 

tre;  it  consists  of  C^Hj^^O,^.  This  body  appears 
also  to  be  produced  when  ammonia  gas  at  100^  is  conducted 
over  crysamminic  acid,  water  being  also  produced.  If  dilute  hy- 
drochloric or  sulphuric  acid  be  added  to  a  solution  of  chrysammi- 
namid,  in  cooling,  there  are  deposited  dark  olive-green  needles  of 

amido-chrysamminic  acidssiC^K^'Nfi^;  if  the  same 
am^iinic  aSd     ^®  treated  with  boiling  nitric  acid,  or  with  potassa, 

chrysamminic  acid  is  produced.  From  the  dark 
purple  aqueous  solution  the  amido-chrysamminic  acid  is  precipi- 
tated by  acids. 

Ft/lh  Group. 
The  fifth  group  includes 

a.  The  Etheric  Oils  and  Camphors,  and 
L  The  Resins. 

THE  ETHERIC  OILS  AXD  CAMPHORS. 

All  plants  and  parts  of  plants  which  are  distin- 
volaU^^oiil^      guished  by  a  strong  odor  owe  that  property  to  pneculiar 

smelling  compounds,  which,  on  account  of  their  phy- 
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Bical  properties  and  resemblances  are  named  volatile  or  etheric  oils; 
they  are  allied  in  many  respects  to  the  componnds  of  the  benzid 
and  phenol  group,  which  also  bear  the  name  of  empyreumatic  oiUy 
becaase  they  are  mostly  thie  products  of  dry  distillation.  Many 
substances  which  on  account  of  their  occurrence  and  physical  pro- 
perties might  be  classed  with  the  yolatile  oils,  must,  on  account  of 
their  chemical  relations,  belong  to  other  compounds  already  de- 
scribed; as  oil  of  rue,  of  bitter  almonds,  of  cinnamon,  cinnamin, 
talicylous  acid,  the  oil  of  Qaultheria proeumbenBj  etc.;  and  those 
only  are  here  treated  which  in  respect  to  their  constitution  and 
chemical  resemblances  stand  in  the  same  relation  as  the  compounds 
of  the  above-treated  group,  equally  if  they  occur  already  formed 
in  plants  and  animals,  or  are  artificially  produced  by  dry  distilla- 
tion, by  fermentation,  or  by  other  influences.  The  ethereal  oils 
are  most  extensively  diffused  in  the  vegetable  kingdom;  many 
plants  contain  in  all  their  parts  the  same  oil,  others  have,  as  rea- 
dily appears  from  the  odor,  different  oils  in  th6  roots,  leaves,  blos- 
soms, and  fruit.  , 

Production  of  Volatile   OiU  in  general. — Most 
of  the  volatile  oil$  are  procured  by  the  distillation  Producdon  of 
of  plants  and  parts   of  plants  with   water.     It  is  voiatUe  oils. 
|>robable  that  many  volatile  oils  are  first  produced 
DY  the  action  of  water  upon  peculiar  combinations  occurring  in 
plants,  through  fermentation,  or  a  similar  process^  as  the  oil  of 
bitter  almonds  from  the  amygdalib.     Although  the  boiling  point 
of  all  volatile  oils  lies  higher  than  that  of'  water,  yet  they,  on 
account  of  the  common  property  of  their  yolatile  matter,  distil 
over,  and  evaporate  below  the  boiling  point,  with  aqueous  vapor, 
which  is  saturated  with  that  of  the  oils.     As  the  volatile  oils  are 
not  insoluble  in  water,  we  are  to  consider  that,  in  their  produc- 
tion, the  quantity  of  water,  which  distils  over  with  the  oils,  is  not 
sufficient  to  retain  the  oils  in  solution ;  for  this  latter  object  we 
may  employ  higher  and  smaller  distillation-vessels,  and  raise  the 
boiling  point  by  the  addition  of  common  salt.     Most  generally, 
oil  is  obtained  when  compressed  aqueous  vapor  is  conducted  through 
vegetable  matter.    Many  vegetable  substances  contain  so  little  oil 
that  the  same  water  must  be  repeatedly  distilled  over  new  portions 
of  them,  before  oil  is  extracted. 

If  the  vegetable  matter  be  rich  in  volatile  oil,  the  letter  can  be 
procured  by  expression,  as  lemon-oil  and  orange-oil  from  the  peel 
of  the  fresh  fruit.  Often,  after  making  incisions,  a  portion  of 
these  oils  flows  of  itself  out  of  different  plants — a  mixture  of 
volatile  oils  with  resins,  which  mixture  is  properly  called  balsams; 
if  this  be  distilled  with  water,  the  resin  remains  behind,  whilst 
the  oil  itself  volatilizes.    (Turpentine,  Copaiva  Balsam,  etc.) 
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The  Volatile  Oils  are  Mixtures. — The  volatile  oili 
The  Toladle  being  procured  by  simple  distillation  of  plants  with 
tmresT"  °"*"   "^^^^^^  *^^  almost  always  a  mixture  of  two,  and  oftea 

of  three  different  oils,  o^  which  generally  the  most 
volatile  are  non-oxygenous,  whilst  the  less  volatile  contain  ozygei. 
If  the  crude  oils  be  afterwards  subjected  to  distillation,  those 
containing  oxygen  go  over  last;  the  first  portions,  however,  which 
distil  over,  are,  of  course,  always  a  mixture  of  oxygenous  and  noa- 
oxygenous  oils,  and  their  complete  separation  can  only  be  effected 
by  chemically  acting  bodies.  If  we  distil  such  a  mixture  over 
fused  hydrate  of  potash,  the  oxygenous  oils  remain  behind,  mostly, 
however  decomposed,  whilst  the  non-oxygenous  distil  over ;  the 
latter  correspond  most  generally  to  the  formula  C^ifi^^^OJly^ 
and  are  called  Terebeney  and  also  Camphene, 

The  volatile  oils  are  only  slightly  soluble  in  water, 

the  Youtiie  oils,  y®*  ^^^  oxygenous  are  absorbed  in  larger  quantity 

than  the  non-oxygenous.  The  aqueous  solutions  pos- 
sess the  odor  of  the  oils;  they  are  generally  obtained,  when  the 
vegetable  matter  is  distilled  with  a  sufficient  quantity  of  water  to 
retain  in  solution,  in  the  condensed  water,  the  oil,  wMch  goes  over 
with  the  aqueous  vapor  {aquas  degtiUatm  of  the  apothecaries).  With 
anhydrous  alcohol,  the  ethereal  oils  mix  in  all  proportions,  hydrous 
alcohol  dissolves  them  in  proportion  to  its  strength  (Cologne  water, 
balsamic  mixtures,  etc.  are  alcoholic  solutions  of  odoriferous  oils)^ 
Ether  dissolves  the  volatile  oils  abundantly;  they  are  completely 
miscible  with  the  fatty  oils.  (Adulteration  of  the  volatile  oils 
with  anhydrous  alcohol,  fatty  ous,  etc.) 

TEREBENE,  or  CAMPHENB. 

General  formula:  CiQHgsCgoH,,. 

General  Relations  of  Terebenei. — Whether  the  terebenes  corre- 
spond to  the  formula  C^oH,,  or  to  CsqHj^,  is  difficult  to  decide,  since 
for  each  view  equally  good  reasons  can  be  given ;  in  the  former 
case  they  correspond  to  2  volumes  of  gas,  in  the  latter  to  4  vo- 
lumes. From  the  behavior  of  terebenes  to  the  hydrogen  acids  of 
the  halogens,  it  appears  that  a  few  correspond  to  the  formula  C^ 
Hj^,  others  consist  of  C,oHg,  thus  hydrochloric  acid  gives  with  o3 
of  turpentine  a  combination  consisting  of  CaoHj^yHOl,  whilst  the 
hydrochlorate  of  lemon-oil  corresponds  to  the  formula  C^qH^HGL 

But  the  agreement  of  the  boiling  point  and  specific  eravity  of 
the  gases,  speak  in  favor  of  the  polymerism  of  these  combinations. 
The  difference  of  the  terebenes  is  farther  shown  by  their  different 
power  of  rotation  of  polarized  light,  siuce  some  turn  the  light 
to  the  left,  some  to  the  right,  and  still  others  do  not  in  the  least 
bend  it  from  its  course.  The  terebenes  are  farther  distinguished 
by  being  modified  by  the  action  of  heat,  and  also  by  treatment 
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with  acids  and  bases,  being  converted  into  isomeric  or  poly- 
meric compounds  (without  changing  the  percentage  of  their  con- 
stitution^, whose  difference  from  the  oriemal  substance  can  often 
onlj  be  known  by  the  changed  polarization. 

Behavior  of  the  Terebenes  to  water. — Formation  of 
Oamphor. — Many,  indeed  probably  all  compounds  ^^J^^'^J^*^® 
belonging  to  the  class  of  the  terebenes,  possess  the  water.  ^ 
eapability  of  combining  under  certain  conditions  with 
water,  and  thereby  being  converted  partly  into  fluid,  partly  into 
solid,  volatile,  crystallizable  compounds,  called  camphors.     Thus, 
for  example,  the  oil  of  turpentine,  by  receiving  the  formula  Cj^Hj^, 

S'ves  three  combinations  with  wateraBO^^Hj^jHO;  C^Ki^^iKOj  and 
jB^iftf^HO.  The  last  compound  loses  even  in  the  dry  air  2  atoms 
ElO,  and  eoes  over  into  the  compound  with  4  atoms  HO.  It  is 
not  probable  that  this  substance  contains  water  as  such,  and  by 
known  corresponding  facts  it  may  be  supposed  that,  by  the  ab- 
sorption of  hydrogen  from  the  water,  radicals  rich  in  hydrogen 
arise,  which  unite  with  oxygen.  Accordingly,  the  formula  for  the 
first  compound  is  G„H»0,  for  the  second  U^^Hj^O^,  and  for  the 
third  C»H^0.-|-2aq.  But  if  we  take  the  formula  CjpIL  for  tur- 
pentine oil,  the  first  compound  consists  of  (pioHg^G.oHQ)0;  the 
second  of  C^H^O-|-HO,  and  the  third  of  (CjpHj,,0,)HO+aq.  If 
these  bodies  be  distilled  with  anhydrous  phosphoric  acid,  we  again 
obtain  an  oil  corresponding  to  the  original  constitution. 

Behavior  of  the  Terebenes  to  the  Hydrogen  Acids 
of  the  Halogens. — As  the  terebenes  combine  with  ^J^jj^g^jj 
water,  even  so  they  also  combine  with  the  anhydrous  drogen  acids/ 
hydrogen  acids  of  the  halogens.     Oil  of  turpentine 
turns  polarized  light  to  the  left.     If  we  slowly  conduct  hydrochlo- 
ric acid  gas  in  the  cold  into  oil  of  turpentitie,  crystals  are  deposited, 
which  consist  of  Gg^Hj^fHClvCjigHjpCL     These  crystals  still  pos- 
sess the  same  power  of  rotation  as  the  original  oil.   Simultaneously 
with  the  crystals  a  fluid  compound  is  produced,  and  the  more  fluid 
the  hieher  the  temperature  at  which  the  hydrochloric  acid  acts 
mon  the  oil.    But  this  compound  no  longer  possesses  the  power 
ot  rotation. 

If  the  solid  compound  be  distilled  with  caustic  potassa,  an  oil  is 
obtained,  which  has  the  same  constitution  as  oil  of  turpentine,  a 
solid  also  is  again  produced  with  hydrochloric  acid,  but  it  behaves 
indifferently  towards  polarized  light ;  it  is  therefore  no  longer  ori- 
ginal oil  of  turpentine,  but  an  isomeric  modification  of  that  sub- 
stance. If  the  fluid  compound  be  treated  in  the  same  manner,  an 
oil  is  obtained,  which  possesses  no  power  of  rotation,  and  unites 
with  hydrochloric  acid  to  form  another  fluid  compound.  Similar 
behavior  is  also  observed  in  the  other  terebenes. 
17 
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BehftTior  of  Behavior  of  the  Terebenes  to  Oxygen. — The  ter»> 

terebenes  to  benes  absorb  ox  jgen  from  the  air,  acquire  thereby  the 
oxygen.  property  of  destroyiDg,  like  chlorine,  organic  coloring 

matter,  assame  a  dark  color,  are  condeneed,  lose  in  the 
Formation  of  game  proportion  their  volatility,  and  are  at  last  com- 
^^^'  pletely  transformed  into  resins.    This  transformatioa 

into  resin  does  not,  howeyer,  consist  of  simple  oxidation,  bat  of 
a  partial  oxidation  of  the  hydrogen,  whereby  arise  radicals  poor 
in  hydrogen,  which  radicals  then  oxidize.  Simultaneooaly  are  the 
terebenes  converted  into  polymeric  compounds.  The  reaunB  stand 
therefore  to  the  oils  in  a  relation  similar  to  that,  for  instance,  of 
benzoic  acid  to  oil  of  bitter  almonds,  or  the  acids  of  the  formyl 
series  to  the  oxides  of  the  methyl  series,  and,  in  fact,  most  resins 
possess  acid  characteristics,  whilst  the  terebenes  must  be  regarded 
as  basic  compounds.  Thus  silvinic  acid,  which  arises  ft*om  oil  of 
turpentine,  consists  of  C^qH^^O^.  Without  doubt,  C^pHipO,  arises 
first,  since  2  atoms  of  hydrogen  escape  from  2  atoms  of  oil  of  tur^ 

?entine,  and  afterwards,  by  farther  oxidation,  CJEL^O^  is  formed. 
Ihen  nitric  acid  in  a.  concentrated  state  acts  upon  the  terebenes, 
it  decomposes  them  with  violence,  rising  to  inflammation ;  if  the 
acid-  be  dilute,  we  obtain  new  acids,  as  terebenic,  terochrynic  acid| 
etc.  Simultaneously  from  the  oil  of  turpentine  are  also  volatile 
acids  of  the  formyl  series  produced,  as  acetic  and  bu^n^o  acid. 
Metallic  ozides,  as  oxide  of  copper,  vermilion,  are  often  rednosd 
to  metals  by  boiling  with  the  terebenes.  Chlorine  and  favrnms 
in  like  manner  act  with  violence  upon  the  terebenes,  and  prodoos 
derived  compounds,  whilst  hydrogen  acids  are  evolved.  Chloride 
of  tin  and  of  antimony  are  often  reduced  to  metals.  Iodine^  when 
brought  in  contact  with  the  terebenes,  produces  a  slight  decrepita- 
tion, etc. 

OIL  OF  TURPENTINE. 

The  oil  of  turpentine,  which  is  obtained  by  distillation  of  tor* 
pentine  (a  mixture  of  oil  of  turpentine  and  colophon,  which  flows 
from  various  species  of  Pinus,  Pinue  silvestrisj  Abies^  maritifn&f 
Piceay  Mttglieisj  etc.,  partly  spontaneously,  and  partly  from  inci- 
sions) with  water,  exhibits  in  a  pure  state  a  colorless,  thin-flowing 
liquid,  of  a  peculiar  disagreeable  smell,  and  burning  taste;  insoli^ 
ble  in  water,  easily  soluble  in  anhydrous  alcohol  and  ether;  sp.  gr« 
0.890;  boiling  point  156^.  The  vapor  of  the  oil  when  inspired 
produces  wakefulness,  increases  the  pulse,  and  causes  difficulty  in 
passing  urine.  If  a  small  quantity  be  taken  internally,  the  urine 
assumes  a  violet  smell.  Crude  oil  of  turpentine  generally  reacts 
acid,  and  contains  oxygen,  formic  and  succinic  acid,  ft  toras 
polarized  light  to  the  left.  If  oil  of  turpentine  be  distilled  over 
an  open  fire,  its  power  of  rotation  increases ;  but  if  the  distillation 
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Ooenr  oyer  palTerized  slate-stone,  that  power  is  lesseoedy  and  the 
torpentine  acquires  the  property  of  dissolving  caoutehonc  in 
greater  quantity  than  before. 

Terpinol:  C^R„,O^G^U,^,KO.  This  is  obtained 
if  some  acid  be  added  to  terpin  (turpentine-camphor)  a^d^ater? 
in  aqueous  solution,  or  the  terpin  be  distilled  with  xerplnoL 
'hydriodio  acid.   A  colorless  fluid,  strongly  refracting 
light;  of  agreeable  odor;  boils  at  168^;  sp.  gr.  0.852. 

Terpin  (Turpentine-camphor) :  anhydrous  a  0^ 
H«,0,-C.H„0,8HO;AydrM«-C^H«0,-0«H^  ^*P"^ 
O^-hSaq  -  (CJB[,,0,3HO)-|-2aq.  The  ankydrow  eambination 
is  formed,  when  hydrous  oil  of  turpentine  is  exposed  a  long  time 
to  a  temperature  of  50^,  or  when  the  hydrous  oil  is  fused  at  100^. 
It  crystallises  in  rhomboidal  prisms,  and  tufted  united  needles ; 
fuses  at  108^,  and  sublimes  like  benzoic  acid;  evaporates  in  the 
flame  of  a  candle  without  kindling;  dissolves  in  200  parts  of  cold 
and  in  22  parts  boiling  water ;  easily  soluble  in  alcohol,  ether, 
fats,  and  volatile  oils. 

The  hydroun  compound  is  best  obtained  if  8  parts  oil  of  turpen- 
tine, 2  parts  nitric  acid  of  1.25  sp.  gravity,  and  1  part  alcohol  of 
80  per  cent,  are  intimately  mixed  by  repeated  shaking,  and  the 
mixture  then  left  at  rest  in  a  temperature  of  20  to  25°.    Crystal* 
lixes  in  rhombohedral  prisms,  and  behaves  towards  water,  alcohol, 
and  ether,  like  the  anhydrous  compounds. 
•    Hydroehhrate  of  Oil  of  Turpentine  (Artificial 
Camphor):  C,H,^01-0.H„+HC1.   Oil  of  turpen- ]^«5^*^;^ 
tine  is  saturated  in  the  cold  with  hydrochloric  acid  add. 
gas;  after  a  little  time  crystals  are  deposited,  which 
are  purified  by  pressing.    White  prisms,  which  Himell  like  common 
camphor;  fuses  at  116^,  and  boils  at  165^;  insoluble  in  water, 
soluble  in  8  parts  alcohol. 

.  If  pulverised  terpin  be  treated  with  hydrochloric  acid  ^as,  we 
obtain  a  brownish  liquid  (accompanied  by  evolution  of  heat),  from 
which,  after  a  little  time,  a  crystalline  body  is  deposited,  which 
is  also  formed  when  we  lead  hydrochloric  acid  gas  into  terpi- 
Qol.  This  body  crystallises  from  the  cold  alcoholic  solution  in 
thin  leaves  of  mother-of-pearl  lustre,  which  fuse  at  45^ ;  easily 
dissolves  in  alcohol,  and  consists  of  G^H^Gl,*  0^1^11,^01+ HCl  (?). 
If  this  compound  be  boiled  several  days  with  water,  terpinol  is 
obtained. 

Hydrohromate  of  Turpentine  OH:  OjoH^^^r.  From  turpentine 
oil,  saturated  with  hydrobromic  acid  gas,  crystals  are  deposited  in 
the  cold,  which,  by  repeated  crystallisation  out  of  alcohol  are 
purified.  It  entirely  agrees  with  the  hydrochlorate  of  turpentine 
Oil*   The  alcoholic  solution,  when  exposed  to  the  air,  becomes  red. 

Hydriodate  of  Oil  of  Turpentine :  Oj^H^I.  If  hydriodic  acid 
bo  conducted  into  oil  of  turpentine,  a  dark*red  funoing  fluid  is  pro- 


260  ETHEBIC  OILS  AND  CAMPHORS. 

dnced,  which  becomes  clear  after  treatment  with  potash-lye,  and 
alcohol,  or  mercury;  sp.  gr.  1.5097;  is  quickly  decomposed  in  the 
air,  whilst  iodine  is  deposited.  There  also  appears  to  exist  a 
compound  consisting  of  G^H,,!,. 

_    ,        .  Tereben:  CJn.f.aBC,tMt*     If  oil  of  turpentine  be 

SS'cStiLof  n^^ed  cautiously,  and  in  small  quantities  with  snl- 
turpentine  oil    phuric  acid,  a  powerful  heat  is   produced,   which' 

causes  the  tereben  mostly  to  distil  over.  At  a  higher 
temperature  colophon  goes  over.  If  we  let  hydrochloric  acid  act 
upon  oil  of  turpentine,  we  obtain  besides  hvdrochlorate  of  tnrpen* 
tine  oil,  the  hydrochlorate  of  tereben,  and  the  more  is  obtained, 
the  higher  the  temperature.  Tereben  possesses  an  agreeable 
thyme-like  odor;  boils  at  156^.    Power  of  rotation  aO. 

Tereben  combines  with  hydrochloric  acid  in  two  proportionSi 
forming  O^qH^^GI,  and  G^Hj.Gl ;  the  same  compounds  are  formed 
by  hydriodic  and  bromic  acid.  They  possess  no  power  of  rotation, 
and  appear  as  volatile,  colorless  liquids  (fluid,  artificial  camphor). 

Oamphilen :  G^^H.^sb  G.oH^  is  obtained  when  hydrochlorate  of 
turpentine  oil  is  conducted  over  glowing  lime.  Fluid ;  gives,  with 
hydrochloric  acid,  a  solid  compound,    rower  of  rotation  wO. 

If  we  distil  the  compound  G^H^Gl^  which  is  obtained  by  the 
action  of  hydrochloric  acid  upon  terpin,  with  caustic  potassa,  or  if 
we  distil  terpin  with  anhydrous  phosphoric  acid,  we  obtain  an  oQ 
smelling  like  rosemary. 

Terebilen :  G,^Hg.  Thus  is  called  the  oil,  which  is  obtained 
when  hydrochlorate  of  tereben  (fluid,  artificial  camphor)  is  dis- 
tilled with  lime.  Gives,  with  hydrochloric  acid,  a  fluid  compound. 
Rotation  =>0. 

.    ,  Ohlorcamphen :  Gj^gH^Cl^,  is  obtained  by  the  ac* 

pomids  oTtar-   *^^^  ^f  chlorine  upon  hydrochlorate  of  turpentine  oil, 
pentine  oil.        and  in  its  properties  it  agrees  with  the  latter  sub- 
stance.    Fuses  at  110  to  115^  without  voUtiliang. 
Rotation  asO. 

Ohlortereben :  G,oH„Gl^.  A  glutinous  mass,  which  is  obtained 
by  the  action  of  chlorine  upon  tereben. 

Bromtereben :  GjoH^Br^,  arises  in  like  manner.  Fluid,  sp.  gr. 
1.978.     Rotation  of  both  =  0. 

Ohlorturpentin:  Gj^Hj^Gl^.  By  the  introduction  of  chlorine 
into  the  oil  of  turpentine,  we  obtain  a  ropy,  colorless  fluid,  of  a 
peculiar  camphor-like  odor,  and  sweetish  bitter  taste.  Power  of 
rotation  to  the  right. 

Bromturpentin:  G^H„Br^  arises  by  the  action  of  bromine 
upon  oil  of  turpentine.     A  dark-red,  thick,  glutinous  fluid. 

Colophon:  G^H^^^ G^^Hj^.  In  a  balloon  kept 
poii^Sc  with  ^^''  ^®  intimately  mix  20  parts  of  oil  of  turpentine, 
tiirp«ntme.         and  1  part  sulphuric  acid,  and,  after  twenty-four 

hours,  submit  the  dark-red,  glutinous  mixture  to  dia- 
tUlation;  at  first  tereben  goes  over,  and  afterwards  colophon. 
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The  latter  is  eolorlesa,  if  the  transmitted  rays  of  light  come  to 
the  eye;  bat  if  the  bottle  containing  colophon  be  held  somewhat 
hiffhy  and  a  dark  body  be  placed  behind  the  bottle,  the  transmitted 
liffht  diminishes  and  the  colophon  appears  a  dark  indigo-blae. 
This  diehromism  is  found  in  all  compounds  of  colophon,  but  if 
the  compound  be  yellow,  the  blue  color  is  conyerted  into  green> 
Odor  peculiar;  sp.  gr.  0.940;  boils  at  815°.  Gives,  with  chlorine, 
Ik  compound,  which  consists  of  C^pHjgCl^;  combines  with  hydro- 
ehloric  acid. 

CAMPHOBrOIL,  BORNEO  CAMPHOR,  and  COMMON  CAMPHOR. 

Caim>har  Oil  (Valerian  Oil,  Laurel  Oil):  C^H|j 
—  C^H,.  It  occurs  in  the  camphor-tree  {Dryobala-  Camphor  oiL 
fWD»  eamphora\  growing  in  Sumatra  and  Borneo,  and  also  in  the 
Talerian  root,  in  the  laurel-berry,  etc.  We  also  obtain  camphor 
oil  when  the  Borneo  camphor,  Q^^fi^  is  distilled  with  anhy- 
drous phosphoric  acid.  A  colorless  oil,  of  agreeable  odor  like 
cajeput  oil;  sp.  gr.  0.945;  boils  at  160^.  Exposed  to  the  air, 
it  absorbs  oxygen,  and  is  converted  into  common  camphor;  with 
hydrochloric  acid  it  gives  a  crystallizable  compound. 

Borneo  Oamphor:    Ca^HjgO,"- C,pH^O,  is  found 
with  camphor  oil  in  the  camphor-tree,  and  is  formed,  p^™*^  *'*"' 
if  camphor   oil  fvalerian  oil)  be   treated  some  time 
.with  hot  potash-lye.     Crystallizes  in  small,  colorless,  transparent, 
regular  six-sided  prisms;  smells  like  common  camphor  and  pep- 
per; floats  upon  water;  fuses  at  198^,  and  boils  at  212°.     Little 
soluble  in  water,  but  abundantly  soluble  in  alcohol  and  ether. 

Cajeput  oUj  which  comes  from  the  Melaleuca  eaje- 
putf  has  the  same  constitution  as  Borneo  camphor,  ^^i^^^  ^"* 
The  crude  oil  is  very  thin,  completely  transparent,  of  strong  aro- 
matic odor,  and  burning  taste;  sp.  gr.  0.9274;  boils  at  175°; 
color  green.  By  distillation,  a  colorless  oil  goes  over,  which  boils 
at  178°,  whilst  a  scanty,  resinous  residue  remains.  Iodine  is  dis- 
solved in  the  oil  without  explosion. 

Launu  Camphor  (ordinary  Camphor) :  Cj^^Hj^O^ 
If  Borneo  camphor  be  gently  warmed  with  moderate-  '^'^  ^*™^  ^^' 
It  concentrated  nitric  acid,  it  is  converted  into  ordinary  camphor. 
This  latter  may  also  be  formed  by  the  action  of  nitric  acid  upon  sage 
oil.  It  occurs  in  Lauras  camphoraj  and  is  procured  by  distillation 
of  the  wood  with  water.  Ordinary  camphor  appears  also  to  occur 
in  crude  lavender  oil,  rosemary,  and  poley-oil;  in  the  oil  of  Mentha 
viridts^  and  Origanum  vulgare.  In  its  pure  state  it  appears  as  a 
white,  semi-transpfirent,  crystalline  mass,  of  strong  peculiar  odor, 
and  bitter,  cooling  taste.  Crystallizes  in  colorless,  transparent, 
octohedrons  from  the  hot,  saturated,  alcoholic  solution.  Can  bo 
pulverized  only  after  the  addition  of  alcohol;  fuses  at  175°;  boils 
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at  204^ ;  sp.  gr.  0.9856.  DissolTes  in  1000  parts  water,  and  is 
again  precipitated  by  potassa,  bnt  not  by  ammonia,  or  soda.  If 
small  pieces  of  camphor  be  thrown  npon  water,  in  consequence  of 
the  ordinary  eyaporation  of  the  camphor,  the  water  assumes  a 
whirling  motion,  bnt  the  smallest  portion  of  oil  brought  upon  the 
surface  of  the  water,  prevents  this  appearance.  100  parts  alcohol 
of  0.806  specific  gravity  dissolves  120  parts  camphor;  it  is  farther 
easily  soluble  in  ether,  wood-spirit,  sulpho-carbonic  acid,  aeeton, 
and  hydrate  of  acetic  acid ;  can  be  fused  with  sulphur  and  phos- 
phorus, burns  with  a  strong  sooty  flame. 

If  the  vapor  of  camphor  be  conducted  over  redhat  iren^  we  thus 
obtain  naphthalin,  and  a  fluid  consisting  of  C^^H,  (cinnamin  T^. 

Brought  in  contact  with  lime  heated  to  redneiij  it  is 
^™^  ^  decomposed,  forming  eamphron — a  light  liquid,  con- 
sisting of  C^qH^O,  odor  like  camphor.  Heated  with  pataiMimt^ 
it  is  converted  into  campholic  actd^  Gji^H^Oj ;  distilled  with  uihr- 
drous  phosphoric  acid,  it  separates  into  water  and  oymiii  C,^^ 
(page  239),  and  if  it  be  intimately  mixed  with  alumina^  and  sub- 
mitted to  distillation,  an  aromatic  oil  is  formed ;  odor  like  that  of 
rosemary.  Nitric  acid  converts  it  into  camphoric  acid.  If  ehlarine 
gas  be  conducted  into  a  solution  of  camphor  in  protoehhride  of 
phosphorus^  an  oily  substance  is  obtained,  which  must  consist  of 
G^QUssGlyOL.  Protohromide  of  phospkorus  behaves  in  the  same 
manner.  With  bromine^  camphor  forms  garnet-red  crystals  C^fi^ 
0,+Br^ 
Camphin.  ^^  ^  mixture  of  iodine  and  camphor  be  distilledf 

we  obtain  colophin,  carvacrol,  and  camphitij  together 
with  evolution  of  iodide  of  hydrogen.  Camphin  consists  of  C^^ 
a  colorless,  light  liquid  of  pleasant  odor;  sp.  gr.  0.827;  boUsat 
167^,  and  gives,  with  chlorine,  a  compound  aG„H|,Clj;  as  re* 
sidue  a  mixed,  resinous  body  remains. 

Behavior  of  Camphor  to  the  Acids. — Gamphor  rapidly  absorbs 
sulphurous  acid  gas  in  different  proportions  according  to  the  tem- 
perature and  pressure ;  at  2^  and  650  milligrammes  pressure,  100 
parts  camphor  absorb  72  parts  SO,;  in  the  air  the  aoid  escapes. 
Gamphor  also  unites  with  hyponitrous  add  NO^,  and  with  hydro- 
chloric  acid  gas.  At  0^  2  atoms  of  camphor  absorb  1  atom  of 
hydrochloric  acid.  By  slow  action  anhydrous  sulphuric  add 
changes  camphor  into  a  brownish  mass,  from  which,  by  the  addi- 
tion of  water  the  camphor  is  again  deposited ;  1  part  fuming 
nitric  acid  dissolves  8  parts  camphor  without  decomposition,  and 
water  again  precipitates  it.  Fluor-cilicium  gas  and  hydrosulphurie 
acid  are  without  action. 

CamphoUcacid.  .    CamphoUc  Acid:  BO yC^U„0,  Vapor  of  camphor 

is  conducted  over  a  mixture  of  hydrate  of  potash  and 
lime  heated  to  300  or  400%  the  mass  after  cooling  is  boiled  with 
water,  and  from  the  filtered  solution  campholic  acid  is  precipitated 
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by  an  acid.  Crystallizes  from  the  alcohplie  solution;  insolable 
in  water,  easily  soluble  in  alcohol  and  ether ;  fuses  at  80^  ;  boils 
at  250^ ;  volatile  without  change ;  odor  aromatic ;  reddens  litmus 
fSaebly  and  completely  neutralizes  bases.  Isopaeric  with  camphor 
18  WDrmwood  oil,  C^llJ)^.  Occurs  in  the  plant  wormwood  oU. 
Artemiiia  atmnthium.  If  the  crude  oil  be  rectified 
a  few  times  over  burnt  lime,  the  oil  is  procured  colorless;  boils  at 
205^,  and,  by  distillation  with  anhydrous  phosphoric  acid,  sepa- 
rates into  water  and  eymin. 

Lemon  OU:  Cj»H,^,  occurs  in  the  rind  of  Oitrui  continiiation  of 
medieoy  and  is  obtained  by  expression.    In  a  pure  oils  belonging 
state  a  colorless,    thin-flowing  liquid;  of  pleasant  toelaMtar^ 
lemon  odor,  and  burning  taste;  sp.  gr.  0.846;  boils     ^^' 
at  165^.     Power  of  rotation  to  the  right.     With  water,  it  gives 
Unum  camphor  «■  C^^H^O^,  which,  by  being  heated,  loses  2  atoms 
of  water.  It  gives,  with  hydroehhric  aeidj  a  solid  and  a  fluid  com- 
pound; the  solid  consists  of  CJlifi\^^0^U^^+2UCl     Both 
oompounds  possess  no  power  of  rotation.     (Mren  and  eitrtUn  are 
the  names  given  to  the  oils,  which  are  obtained  by  the  distillation 
of  the  hydrochloric  acid  compounds  with  lime. 

Bergamot  oil  is  procured  by  expressing  the  peel  of  Bergamot  oil. 
the  bergamot  {OitrtM  bergamium);  the  crude  oil  ap- 
pears to  consist  of  Ca,H.0-t-2HO;  if  it  be  distilled  with  anhydrous, 
phosphoric  acid,  an  oil  is  obtained  consisting  of  O^H^^,  which 
agrees  with  lemon  oil  in  respect  to  its  behavior  to  water  and  to 
hydrochloric  acid.  The  hydrochloric  acid  compounds  must  consist 
0f  8C^Hj0-|-HCl-|-HO.  From  lemon  oil  as  well  as  from  oil  of 
bergamot  at  low  temperature,  a  solid  is  precipitated,  which  must 
••nsist  of  G,^H^O^. 

Orange  Oil:  C^H.^,  occurs  in  the  peel  of   the  ormgeoiL 
Oitrui  aurantium.    It  gives  with  hydrochloric  acid  . 
a  solid  and  a  fluid  compound.    Power  of  rotation  right. 

Orange-blosiom  Oil  ( Oleum  nerolt).  A  thin  oil  of  very  agreeable 
odor ;  it  is  procured  by  distilling  orange-blossoms  with  water.  It 
is  said  to  consist  of  two  oils. 

Oopaiva  OU:  Ca»H,g,  is  obtained  by  the  distilla-  copidTa  oil 
tion  of  oopaiva  balsam  with  water ;  a  colorless,  thin, 
aromatic  oil ;  sp.  gr.  0.885 ;  boils  at  245^.     Rotation  to  the  left. 
Insoluble  in  water;  in  all  proportions  mlscible  with  anhydrous 
aloohol  and  ether.     With  hvdrochloric  acid  it  gives  a  solid  com- 
pound ■bC^H,0-|-2HC1,  and  a  fluid  compound. 

Blemi  ou  and  olU>anum  oil  deserve  mention;  thev  are  obtained 
by  distillation  of  elemi-resin,  and  olibanum-resin,  with  water. 

Oeotea  oil  occurs  in  Demara,  under  the  false  name  of  laurel  oil. 
With  water  it  gives  a  camphor  ""C^H^O^. 

Oaruen  is  the  non-oxygenous  oil  of  caraway  {Carum  earui).  It 
is  obtained  when  the  crude  caraway  oil  is  distilled  with  hydrate  of 
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potassa  {aee  Gervacrol,  p.  200).  It  gives  'with  bjdrochloric  acid  a 
solid  compound  ""C^H^Cl,. 

Juniper-herry  Oil  The  oil  obtained  by  distilling  green  juni- 
per berries  with  salt  water  is  a  mixture  of  two  isomeric  oils,  of 
which  one  is  more  volatile  than  the  other.  If  we  add  caostio 
potassa  to  juniper-berry  water,  a  camphoi:  is  precipitated,  which 
consists  of  G^HjoO^. 

Sabine-tree  oil  occurs  in  Juniperus  sabina. 

Petersilien  Oil.  The  oil  obtained  by  distillation  of  parsley- 
seed  {Apium  petro9elinum)  is  a  mixture  of  an  oxygenous  and  a 
non-oxvgenous  oil.  If  the  crude  oil  be  dissolved  in  water,  after 
a  few  days  the  petersilien  camphor  is  deposited,  it  must  consist  of 

Clove  OiL  The  crude  oil  of  cloves  consists  of  car^ophyllic  acid 
{%ee  p.  220),  and  an  indifferent  oil,  which  boils  at  148  • 

Clove  Camphor :  O^^H^^O^  If  cloves  {caryophyUue  arotnatieui^ 
be  digested  with  alcohol,  after  a  little  time  crystals  are  deposited, 
which  are  soluble  in  water;  fuse  at  830^,  and  volatilize  at  290^; 
it  dissolves  with  blood-red  color  in  sulphuric  acid. 

Cubeba  oil  occurs  in  Piper  etibeba  ;  smells  and  tastes  like  cam* 
phor;  gives  with  hydrochloric  acid  a  solid  compound,  which  must 
consist  of  G3oH3^+2HCl.  In  the  cold,  cvhebacamphor  istleposited 
from  cubeba  oil. 

Pepper  oil  occurs  in  black  pepper. 

Birch  oil  occurs  in  the  bark  of  the  bitula  lenta. 

The  oil  of  athamanta  oreoselinum  is  obtained  by  distillation  of 
the  plant ;  odor,  like  juniper ;  with  hydrochloric  acid  it  gives  a 
fluid  compound  C^H^^-f-HCl. 

Gaultherilen  occurs,  in  common  with  salicylate  of  methyl,  in 
the  oil  of  Craultheria  procumben%  {see  page  218). 

Imperatoria  oil  occurs  in  the  root  of  imperatoria  oUruthium* 

G-alanga  oil  (Galgantol)  is  contained  in  the  root  of  galanga 
minor. 

OascarUla  OH.  The  crude  oil  is  a  mixture  of  at  least  two  oils, 
which  also  contain  oxygen. 

Lavender  oilj  spikenard  oil^  rosemary  oil^  oil  of  Mentha  viridiif 
and  Origanum  vulgarcj  are  mixtures  of  the  terebenes  with  oxyge- 
nous oils,  probably  common  camphor. 

Caou<cAm(Caoutcbi8sine:  Eautschin,  G.):  C^H^ 
Amongst  the  oils  obtained  by  the  dry  distillation  of 
caoutchouc,  one  is  found  which,  by  fractional  distillation,  goes 
over  at  140  to  200^,  and  from  which,  by  repeated  distillation  with 
water,  an  oil  is  obtained,  whose  boiling  point  is  constantly  at 
171^;  it  possesses  an  agreeable  odor,  like  lemon  oil;  behaves  in 
its  relations  quite  like  oil  of  turpentine,  and  produces  with  hydro- 
chloric acid,  a  fluid  compound  which  consists  of  CsoHj^-f-HCl. 

Amber  OiL  Also  from  the  empyreumatio  oils,  obtained  by  the 
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dry  distillation  of  amber,  by  fractional  distillation  an  oil  may  be 
separated  which  boils  at  170^,  and  consists  of  C^Hj^^.  If  this  oil 
be  warmed  with  dilute  nitric  acid,  we  obtain,  with  evolation  of 
nitrous  acid,  a  yellow  mass  of  resin  of  musky  odor,  called  artificial 
muiky  said  to  consist  of  Ci^HgNO,. 

Petrolen:  C^H^^,  occurs  in  various  so-called  bitu- 
mens  in  combination  with  asphaltum,  and  is  obtained    ®^®^ 
by  distilling  these  bitumens  with  water;  pale-yellow,  odor  peculiar; 
boiling  point  280^,  probably  consists  of  O^oH,,. 

Oil  of  wine  (light  ?),  which  is  obtained  by  the  decomposition 
of  ether-sulphate  of  elayl,  is  believed  also  to  consist  of  C^H^^  (tee 
page  128). 

Volatile  OiUj  which  do  not  belong  to  the  Terebenes. 

As  the  terebenes  correspond  to  the  formula  C,oH„  so  valerian 
oil,  sage  oil,  and  wormseed  oil,  may  be  considered  as  oxides  of  a 
radical  —  C^JI,.,  and  €^3,^^20^^^^  and  SC^^H,. 

Valerol:  C„H,j,0,,  is  the  oxygenous  oil  of  valerian  vmierol 
oH;  crystallizes  a  few  degrees  below  0^  in  colorless, 
transparent  prisms,  which  fuse  at  20^.    In  the  air,  it  is  converted 
gradually  into  valerianic  acid. 

Sage  oU  occurs  in  Salvia  officinalis^  and,  when  old, 
is  always  a  mixture  of  CJa^^O  with  C„H„0,.  ®*«^^^^* 

Wormseed  Oil:  CigH,/),,  is  obtained  by  distilling  ^^    y 

with  water  the  so-called  worm-seed  {Semen-cynse).         *^™*"®      ^  ' 

Thuja  Oil.   The  oil  obtained  by  distillation  of  the  ^^:^  ^^^^ 

iroung  twigs  of  Thuja  occidentalism  is  a  mixture  of  at 
east  two  oxygenous  oils.  When  freshly  prepared,  it  b  completely 
colorless;  smells  like  thuja,  and  tastes  sharp. 

Cedar  Oil:  C«H^,  Mxa  Cedar  Camphor:  C«H„0,.  ^  ,      .,     , 

rm.  J         J    *  •!  •        •  ^  . "    " .  *    Cedar  oil  and 

The  crude  cedar  oil  occurring  in  commerce,  is  a  mix-  ^^j^^r  camphor. 
tore  of  a  fluid  oil,  and  a  solid  camphor.  If  the  crude 
oilf  which  appears  as  a  soft  crystalline  mass,  be  strongly  expressed, 
and  the  fluid  part  distilled  with  water,  we  obtain  the  cedar  oil 
pure.  Odor  agreeable;  sp.  gr.  0.98;  boiling  point  239  to  248^. 
Cedar  camphor,  which  remains  after  expression,  is  repeatedly 
crystallized  from  alcohol;  a  beautiful,  shining,  crystalline  mass 
of  aromatic  odor;  fuses  at  74^;  boils  at  282^.  When  distilled 
with  anhydrous  phosphoric  acid  it  gives  fluid  cedar  oil. 

Menthen  (Peppermint  Oil):  O^H^g,  and  Menthen-camphor: 
C^H^O,.     We  obtain  menthen,  when  menthen  cam-  . 

Shor  (solid  peppermint  oil)  is  distilled  with  anhy-  menthen  cam- 
rous  phosphoric  acid.     A  clear,  transparent,  mobile  phor. 
fluid;  of  pleasant,  peculiar  odor,  and  cooling  taste; 
sp.  gr.  0.851;  boils  at  163^.     Menthen  camphor  is  separated  in 
the  cold  from  oil  of  peppermint  (procured  from  Mentha  piperita^ 
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in  colorless  prisms,  which  possess  the  smell  and  taste  of  pepper- 
mint; fuses  at  84'' ;  boils  at  218^.  The  fluid  paH  of  peppermnU 
ail  is  colorless,  and  possesses  a  penetrating,  cooline  taste. 

Monarda  Oil:  Q^^^fifJ)^  and  Manaraa  Oamphar:  0-,Hj^O,. 
Monarda  oiL      '^^^  Crude  monarda  oil  procnred  from  monarda  pune- 

tata,  is  a  mixture  of  flnid  oil  and  eamphor.  The 
Monarda  cam-    fl^j^  ^jj  j^^  ^  yellowish-red  color,  and  an  odor  like 

thyme.  The  camphor  crystallizes  in  shining  crys- 
tals ;  odor  like  thyme ;  fuses  at  48^ ;  is  easily  solable  in  alcohol 
and  ether,  and  may  be  distilled  with  water. 

Nutmeg-flower  Oil :    C^^^fi^  is  separated  from 
Nutmeg-  ower   j^tmeg-blossom  oil  {Oleum  macvUs)  in  brittle,  hemi- 

spherically  grouped  crystals ;  possesses  the  odor  of 
the  oil ;  fuses  above  100° ;  easily  dissolves  in  boiling  water,  alcohol, 
ether,  potash-lye,  and  nitric  acid. 

Marjorana  Camphor:   Cj^Hj^O,  (T),  is  separated 
phor.**"^*^*™'  '^^"^  marjorana  oil,  in  white,  hard  crystals;  heavier 

than  water;  behaves  to  boiling  water,  etc.,  like  the 
preceding  compound. 

^^^  Sassafras  Camphor:  Cj^o^ipO^.    From  the  cmde 

5[JJr^  *'*™'   sassafras  oil  (obtained  from  the  root  of  Per$ea  or 

Lauru^  sassafras)  are  deposited,  after  considerable 
time,  colorless,  transparent,  four-sided  prisms,  in  clusters,  possess* 
ing  the  smell  and  taste  of  the  fluid  oil;  at  7^.5  fuses  and  stifiens 
to  a  crystalline  mass.  Slightly  soluble  in  water,  easily  soluble  in 
anhydrous  alcohol.  If  ammonia  gas  be  conducted  into  distilled 
sassafras  oil,  accompanied  by  great  refrigeration,  large  crystals 
are  deposited.  With  bromine  it  gives  a  compound  which  crystal- 
lizes in  white  needles,  and  consists  of  C^H^Br^O^. 

Itose  OiL   The  oil  of  roses,  obtained  by  distilling 
TOTO^camphor.    ^^^^  sempervirens  and  centifolia  with  water,  is  dis»> 

tinguished  for  its  remarkable  rose-odor;  it  is  not 
easily  soluble  in  alcohol,  and  shows  a  mixture  of  fluid  oils  of 

Peculiar  odor,  and  one  solid^  inodorous,  which  consist  oVQ^^ 
'he  last-mentioned  oil  is  completely  white  at  25^;  butter-like; 
fuses  at  75^,  and  boils  at  280  to  800^ ;  burns  with  a  clear  flame. 

Violet  Camphor  (Irin).    If  the  roots  of  irisfl^nren^ 
10  et  camp  or.  ^^^^  ^^  distilled  with  water,  after  a  short  time  ci^ 

tals  are  deposited  from  the  distillate,  which  possess  an  agrecMle 
violet-odor. 

.  Helenium  Camphor  (Helenin,  Inuline):  C,iH„0,(T). 

phoiT"™  ^*™"  ^^  ^^  found  in  the  roots  of  elecampane  {Inula  hehni- 

urn),  and  can  be  procured  by  distillation  with  water, 
as  well  as  by- extraction  with  alcohol.  White  four-sided  crystals; 
insoluble  in  water,  easily  soluble  in  alcohol  and  ether ;  fuses  at 
72^;  boils  at  275°.  If  helenin  be  slowly  fused,  it  stiffens,  in  cool- 
ing, to  a  crystalline  mass,  but  if  it  be  for  some  time  retained  in  a 
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ftised  eondition,  it  do  longer  shows,  after  stiffening^  a  crrstalline 
stmctore.  Caustic  alkalies  and  acetic  acid  dissolve  witnout  de- 
composing it.  If  helenium-camphor  be  distilled  with  anhydrotiSj 
phaiphoric  aeidj  we  obtain  a  light  colorless  fluid — heUnen:  G^^H^^ 
(T).  The  camphor,  when  treated  with  nitric  aeid^  gives  a  nitro- 
eombin€Uion  0..H JN'O^O.,  and  with  ehhrine  a  chlor-combination 
0«H^0103+BfcW?). 

Jtsarum  Camphor  (Asarin,  Asarone):    C,,H„0^ 
Upon  the  aqueous  distillate  of  the  root  o{  Asarum  phJ!*™^°*" 
nNTopeum  swims  an  oil,  which  soon  becomes  solid, 
and  crystallises.    If  these  crystals  be  dissolved  in  alcohol,  and 
the  solution  mixed  with  water,  there  are  deposited  small  needles 
of  odariif  of  silky  lustre;  an  oily  mass  settles  to  the  ^gm^t. 
bottom,  which  mass,  after  some  time,  becomes  solid ; 
it  is  a  mixture  of  camphor  and  oil,  which  are  mechanically  sepa- 
rated.    The  camphor  forms  white  transparent  crystals ;  fuses  at 
40^,  boils  at  280^,  l^nd  suffers  by  distillation  a  partial  decompo- 
sition.    If  the  alcoholic  solution  be  boiled  longer,  the  camphor  is 
converted  into  a  red,  resinous,  amorphous  mass.    Chlorine  decom- 
poaes  the  camphor,  forming  a  combination  ""C^HjiCl^O^ 

^nemonin  (rulsatillen  Camphor,  Anemone  Cam-  xnemonin. 
phor):  CifHgOg,  is  deposited  from  the  aqueous  distil- 
late, which  is  obtained  by  distilling  the  plants — Anemone  puUaiilla^ 
pnUenm^  and  nemoroBa ;  forms  acicular  crystals,  which  are  easily 
soluble  in  boiling  alcohol,  not  easily  in  cold;  easily  pulverized, 
tasteless  at  first,  but  after  a  short  time  a  highly  burning  sensation, 
and  numbness  of  the  tongue  commences ;  it  is,  at  first,  soft  at 
160^,  and  decomposes  at  a  hieh  temperature.  Anemonin  com- 
pletely saturates  pure  alkalies;  but  acids  precipitate  no  anemonin, 
yet  they  precipitate  a  vellow  gummy  mass;  easily  soluble  in  water. 

If  anemonin  be  boiled  with  baVyta  water,  it   is  Axuemonio  acid, 
oonverted  into  anemoninie  acid  C^H^O^.     Sometimes 
there  is  deposited  from .  the  distilled  water  of  Anemone  nemorosa 
another  white  acid-reacting  body  in  the  form  of  a  light,  volumi- 
nous, volatile  powder,  called  anemonic  acid^  consisting  of  C|^H,0^ 

Nieotianin  ^Tobacco  Camphor).  If  tobacco-leaves  i^iootianiii. 
be  distilled  with  little  water,  a  small  portion  of  a 
fatty  substance  goes  over,  which  has  the  odor  of  tobacco,  and  an 
aromatic  bitter  taste ;  insoluble  in  water  and  cold  alcohol,  but 
soluble  in  boiling  alcohol,  ether,  and  fatty  oils. 

Cantharidee   Camphor  (Cantharidin) :    CjoH^O^. 
Spanish  flies  {Lytta  veeicatoriaj  vittata^  etc.)  are  di-  eiuaph^.  ^ 
gested  with  water,  and  the  aqueous  extract,  after  eva- 
poration, is  digested  with  hot  strong  alcohol.  The  alcoholic  solution 
li  evaporated,  the  residue  treated  with  ether,  from  the  etheric  fluid 
by  spontaneous  evaporation,  the  cantharadin  is  obtained  in  small, 
colorless,  mica-like  crystals,  which  fuse  easily,  and  sublime  un- 
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changed.    Insoluble  in  water  and  eold  alcohol,  solable  in  boiling 
alcohol,  in  ether,  and  the  fatty  oils;    reacts  neutral;  brought  in 
small  quantity  upon  the  skin,  produces  blisters. 
FermoDt  oils.         Ferment  Oils.   By  the  digestion  of  Gentiana  ^en- 

taureunij  of  the  leaves  of  Qitereus  robuTj  MiU^olium^ 
Echium  vulgare^  etc.,  with  water,  oily  compounds,  which  are  ob» 
tained  by  distillation,  are  formed  in  small  quantity,,  and  are  called 
ferment  oils. 

Apple  Oil  is  obtained,  when  certain  apples  (Reinette  and  Cal- 
villapfel)  are  distilled  with  water.  If  the  oil-cakes,  which  remain 
after  the  expression  of  the  oil  of  almonds,  nuts,  etc.,  be  distilled 
with  water,  after  fermentation  has  commenced,  a  volatile  oil  it 
obtained,  which  is  called  Cyano  oil;  it  is  colorlesq,  volatile,  and 
has  a  penetrating  smell  like  that  of  bitter  almonds. 

THE  RESINS. 

Occurrence  of        The  resins  are  among  the  most  extensively  diffused 
^^^^  compounds  of  the  vegetable  kingdom,  and  a  plant 

can  scarcely  be  found,  in  which  a  substance  does  not  occur  be- 
longing to  the  resins.  Also  in  nature  are  found  several  fosttl 
substances,  whose  origin  may  be  traced  to  the  vegetation  of  a 
former  period,  and  which,  in  relation  to  properties  and  constitu- 
tion, agree  with  the  resins,  and  are  named  fossil  resins,  as  amber, 
berengelite,  etc.;  by  dry  distillation  of  organic  substances  arise 
the  so-called  pyro-resins.  In  general,  we  class  among  the  resins 
all  substances  which  are  solid  at  ordinary  temperatures;  fuse  by 
heat ;  do  not  volatilize  unchanged ;  become  negatively  electric  by 
rubbing;  are  insoluble  in  water,  dissolve  in  alcohol,  partly  in 
ether  and  oil  of  turpentine;  melt  together  with  fats;  appear 
mostly  inodorous,  etc.  Man;||^  substances,  which,  indeed,  show 
this  behavior,  cannot,  on  account  of  their  chemical  relations, 
be  here  classed,  particularly  a  large  series  of  coloring  matters, 
and  a  few  indifferent  compounds,  as,  in  general,  the  idea  of  reun 
is  very  vague.  Most  resins  are  produced,  without  doubt,  by  the 
action  of  the  oxygen  of  the  air  upon  volatile  oils  {vide  p.  256). 
^^  Production  of  Resin, — In  many  plants,  aa  in  all 

resins.^^^^*^  ^      species  of  Piwwt,  in  the  different  species  of  the  genus 

Copaifera^  is  found  a  solution  of  resins  in  volatile 
oils,  so  abundant  that  it  flows  out  in  a  great  quantity,  partly  from 
accidentally  arising  openings,  and  partly  from  incisions  inten- 
tionally made.  Such  mixtures  are  properly  called  balsams.  If 
these  balsams  remain  a  long  time  exposed  to  the  air,  the  oil,  in 
part  volatilizes,  and  is  partly  converted  into  resin,  and  if  such 
balsams  are  distilled  with  water,  the  volatile  oil  passes  over  with 
the  aqueous  vapor,  whilst  the  resin  remains  behind,  and,  by  con- 
tinued boiling  with  water,  may  be  freed  from  the  adhering  oil. 
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If  the  resin  does  not  readily  flow  out,  the  plants,  or  parts  of  plants, 
are  dried,  and  digested  with  alcohol.  The  alcoholic  extract,  after 
the  separation  of  the  fat  and  wax-like  snhstances,  is  mixed  with 
water,  the  alcohol  is  distilled  off,  and  the  resin,  which  is  insoluble 
in  water,  and  therefore  separates,  after  requisite  washing,  is  freed 
from  the  adhering  water  by  long  continuance  npon  the  water- 
bath.  The  milky  Juieeij  which  occur  in  particular  vessels  of 
Biany  plants,  are  mostly  intimate  mixtures  of  resin,  gum,  etheric 
oils,  and  water ;  by  drying  these  mixtures,  we  obtain  the  so-called 
gum-resinSy  as  galbanum,  ammonia-resin,  assafetida,  and  saga- 
penum.  If  these  are  intimately  mixed  with  water,  we  obtain 
emulsions;  by  alcohol,  the  resins  of  the  gum-resins  can  be  with- 
drawn. 

Sesins  are  moatlv  Mixtures. — Since  most  resins 
are  produced  by  oxidation  of  volatile  oils,  and  since  niixtcSe^'  *" 
the  latter,  as  obtained  by  distillation  of  plants  with 
water,  generally  consist  of  several  oils,  so  must  the  resins  which 
these  produce  be  mixtures  of  different  resins ;  therefore,  by  dif- 
ferent treatment  with  alcohol,  ether,  petroleum,  oil  of  turpentine, 
etc.,  they  can  be  separated  into  different  resins.   Many  resins  give 
compounds  with  potassa,  soluble  in  alcohol;  others  insoluble  ones; 
and  a  third  class  behaves  indifferently;    not  combining  with 
potassa. 

Propertiee  of  Beeine. — Many  resins  crystallize  p^^^ 
firom  their  alcoholic  solution,  others,  on  the  con-  resinT^^^^ 
trary,  appear  as  transparent  masses,  mostly  yellow. 
In  tneir  pure  state,  they  are  inodorous,  brittle,  and  easily  pulve- 
rised; but  if  they  still  contain  oil,  they  appear  soft,  and  possess 
the  odor  of  the  oils  (hard  resins  and  soft  resins).    A  few  resins 
are  only  soluble  in  boiling  alcohol,  and  are  completely  deposited 
ftfter  the  cooling.  Ether  dissolves  many  resins,  but  not  all.   Resins 
soften  in  hot  water,  then  are  kneadable,  and  may  be  drawn  into 
Blender  threads;  their  specific  gravity  viiries  from  0L92  to  1.2; 
they  are  easily  inflammable,  and  bum  with  a  clear  sooty  flame. 

Oon$tittUion  of  Besins  and  their  Oompounde. — 
Many  resins  possess  distinct  acid  properties.    Their  ^^^     ^^  ^ 
alcoholic  solutions  react  acid,  and  drive  by  boiling 
earbonic  acid  from  the  carbonates  of  the  alkalies ;  they  agree  in 
this  view  wiUi  the  higher  members  of  the  fat  acids,  and  are  to  be 
oonsidered  as  real  acids.    From  the  saturating  capacity  of  the  acid 
resins,  it  follows  that  a  large  series  of  them  contain  40  atoms  G,  80, 
28,  27  atoms,  and  8, 4,  and  more  atoms  0 ;  it  may  be  said  that  these 
arise  collectively  from  the  terebenes.     The  acid  properties  of  the 
resins  are  the  more  distinct,  as  the  latter  contain  more  atoms  of 
oxygen.   The  acid  resins  easily  dissolve  in  alkali-lves  (resin-soaps), 
and  their  alcoholic  solutions  are  not  precipitated  by  addition  of 
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ammonia.  On  the  contrary,  there  is  a  class  of  resins  which 
behave  indifferently  towards  baseS|  and  these  have  to  40  atoms 
carbon  mostly  only  1  atom  oiygen ;  they  are  not  soluble  in  can^ 
tic  alkalies,  which,  howerer,  is  sometimes  the  case  if  they,  in 
common  with  acid  resins,  are  treated  with  concentrated  solatioil 
of  potassa ;  but  they  are  precipitated  if  the  eolation  be  dilated 
with  water.  The  acid  resins  are  divided  into  the  feebly  acid,  the 
moderately  strong,  and  the  strongly  acid ;  the  first  ar^  insolabb 
in  ammonia  and  carbonate  of  potassa;  soluble,  on  the  contra- 
ry, in  pure  potassa ;  the  moderately  strong  dissolve  in  ammoniai 
but  if  the  solution  be  boiled,  the  ammonia  escapes,  and  the  resin 
is  precipitated;  finally,  the  strongly  acid  can  be  boiled  in  a  solo* 
tion  of  ammonia  without  precipitation,  and,  after  evaporation,  acid 
compounds  remain. 

Use  of  reana.  ^^  ^f  -S^**^*- — Many  resins,  especially  the  so-called 
gam-resins,  are  employed  in  the  healing  art.  They  art 
extensively  used  as  varnish.  According  to  the  means  of  solatioa, 
we  distinguish  alcoholicj  tunentinic,  and  ail  vamUh.  The  resins 
particularly  employed  for  the  production  of  varnish,  are  eolopl^ 
niumj  dammara-resiny  copaly  mattiehf  sheUac^  amber^  MM* 
daraCf  etc. 

SILVIC,  PINIC,  and  PIMARIC  ACID: 
C4oHio04=HO,C,pH„Oy 

Colophon.  Silvie  Add  (Colophon)  is  found  in  combination 

with  turpentine  oil  in  turpentine.  If  the  last  be 
distilled  with  water,  the  colophon  remains  behind,  and  is  freed 
from  the  adhering  oil  by  boiling  with  water  (if  turpentine  dries 
spontaneously  in  the  air,  we  obtain  a  pasty  mass,  the  so-named 
JResina  alba;  if  this  be  repeatedly  melted,  water  beins  added, 
stirred  round,  and  the  water  continually  evaporated,  there  re* 
mains  the  so-called  pitch).  The  colophon  thus  obtained  is  not 
pure  silnc  acid,  but  a  mixture  of  silvie  acid  with  pinic  acid  (amor- 
phous fiilvic  acid).  If  the  colophon  be  extracted  with  cold  alcohol, 
and  the  residue  dissolved  in  two  parts  of  boiling  alcohol  of  70  per 
cent.,  the  silvie  acid  is  deposited  by  cooling,  and  may  be  purified 
by  repeated  crystallization.  Crystallizes  in  leaflets;  is  easily  so* 
luble  in  anhydrous  alcohol  and  ether,  in  fatty  and  volatile  oils,  in 
petroleum,  etc. ;  fuses  at  140^,  and  stiffens  to  a  glassy  amorphous 
mass,  whose  melting  point  lies  between  90  and  110^.  From  the 
alcoholic  solution  of  the  amorphic  acids,  it  is  again  obtained  in 
crystals.  Separates  by  dry  distillation  into  water,  colophon,  and 
tercben(?);  with  nitric  acid  it  gives  terebenic  acid. 

The  silvates  with  alkali  bases  are  obtained,  if  the  etheric  solo* 
tion  of  the  acid  be  digested  with  carbonates,  and  the  etherio  fluid 
evaporated.  The  pataaa  compound  is  colorless,  and  soluble  ia 
all  proportions  in  water ;  the  acid  salts  crystallize.   If  to  an  alco* 
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holic  solution  of  potassa,  -we  add  in  drops  an  aqueous  solution  of 
a  salt,  of  an  earth,  or  heayy  metal,  a  precipitate  is  produced  of 
silvate  of  the  earth,  or  metal.  The  magneiia  salt  is  easily  soluble 
in  alcohol. 

Pinie  Acid  (Amorphous  Silvic  Acid)  possesses  nnieaoid. 
not  the  capability  of  crystallising ;  the  magnesia  salt 
is  said  to  be  insoluble  in  alcohol.    If  the  pinic  acid  be  melted,  it 
if  partly  converted  into  colapholio  acid^  of  which  the  ordinary 
colophon  contains  10  per  cent. ;  it  possesses  a  brown  color,  and  is 
scarcely  soluble  in  hydrous  alcohol. 

Pimaric  Acid.  The  turpentin,  which  is  obtained  in  pim^o  i^i^. 
the  sand  plains  of  Bordeaux  from  thePinus  maritima^ 
is  converted  in  the  air  into  a  white  resinous  mass,  which  occurs  in 
commerce  under  the  name  of  gallipot;  it  consist^  mostly  of  pima- 
ric acid.  We  procure  pimaric  acid  from  colophon  of  Bordeaux 
in  the  same  manner  as  we  do  the  silvic  acid  from  common  colo- 
phon. It  forms  crystalline  crusts;  is  easily  soluble  in  ether  and 
boiling  alcohol ;  melts  at  125^,  but  is  again  solid  first  at  68^.  By 
long  heating,  it  is  converted  into  silvic  acid.  Its  salts  agree  with 
those  of  silvic  acid.  If  it  be  lonff  boiled  with  nitric  acidy  we 
obtain  azomarie  acid,  2IIO+C,oH^O,N04,  as  a  yellow  mass;  not 
crystallizable;  insoluble  in  water,  but  easily  soluble  in  ether  and 
alcohol ;  it  produces  soluble  salts  with  potassa,  soda,  and  ammonia. 

Pimaron:  Cj^H^O;  Besinetn:  C^'Bi^fi;  Besinon:  C^Hj,0^ 
and  Mesineon:  C^RjX)(l)j  are  products  of  the  dry  distillation  of 
bH^c  and  pimaric  acia. 

i)amOTaru?^«a(Dammara Resin):  HO,C^H„0^  Dammaricadd. 
or  HO,C4fH,0O^  (?).  From  the  Dammar  a  atistralisy 
•  tree  belonemg  to  the  family  of  Conifers,  a  resin  exudes, 
which  occurs  in  commerce  as  dammara  resin  (turpentine).  This 
is  a  mixture  of  dammaric  acid,  and  hydrocarbon ;  it  is  amber  yel- 
low ;  easily  fusible,  and  smells  like  turpentin.  The  acid  dissolves 
in  alcohol  and  is  precipitated  by  water.  If  the  residue  be  treated 
with  ether,  the  dammaryl  is  dissolved,  and  should  consist  of  C^H^^ ; 
it  is  a  white  amorphous  powder. 

COPAIVIO  ACID; 

Copaiva  Balsam,  which,  in  Brasil  and  the  Antilles,  flows  from 
incisions  made  in  the  Oopaifera  officinalis,  coriacea,  muLtijuga^ 
etc.,  is,  like  turpentine,  a  mixture  of  oil  and  resin,  which  last  con- 
sists of  indifferent  resins,  and  copaivic  acid;  the  latter  can  be 
removed  by  solution  in  naphtha.  Copaivic  acid  crystallizes  in 
regular,  colorless,  almost  transparent  soft  crystals,  soluble  in 
alcohol,  ether,  fatty  and  volatile  oils,  as  well  as  in  carbonic  acid* 
The  alcoholic  solution  of  the  acid  is  not  precipitated  by  potassa  or 
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soda;  by  the  addition  of  water,  and  an  excess  of  alkalies,  a  soft 
and  salve-like  precipitate  forms.  The  combinations  with  the 
earths,  and  metallic  oxideSj  are  obtained  by  doable  decomposition; 
in  the  dry  condition,  they  are  pulverizable.  The  indifferent  resm 
is  glimmering,  and  soluble  in  ether  and  absolute  alcohol. 

Besin  of  Peru  Balsam:  ROyC^U^Og.    From  the 
baisMiL    ^^    so-clilled  Peru  balsam  a  crystalline  white  powder  is 

sometimes  deposited,  which  crystallizes  from  the  al* 
coholic  solution  in  rhombic  pillars;  possesses  acid  properties, 
readily  dissolves  in  ether;  fuses  at  120^;  separates,  by  rapid  eva* 
poration  of  its  ethero-alcoholic  solution  in  amorphous  powder, 
which  contains  2  atoms  of  HO.  Gives,  with  potash  and  Bodai 
soluble  salts;  from  a  solution  in  ammonia,  there  remains  afker 
evaporation,  the  pure  resin.  If  the  resin  be  treated  with  dilate 
nitric  acid,  we  thus  obtain  an  acid  ""CjoHgO,^,  and  a  light-yellow 
resin. 

Betula  reBin.  Betula  Besin  (Birch  Resin,  Betulin) :  C^BLO,.  It  is 
found  in  the  bark  of  the  Betula  alba.  Gnrstalliies  from 
the  alcoholic  solution ;  gives  an  aromatic  odor  by  neating;  foaes 
at  200^ ;  is  insoluble  in  water,  not  easily  soluble  in  alconol,  bat 
easily  soluble  in  ether,  oil  of  turpentine,  and  oil  of  almonds. 
Eiemi  resin.  JSlemiResin.   Elemi  resin,  which  is  obtained  from 

incisions  in  the  Amyris  elemifera  and  Ceyloniea^ 
is  a  mixed  resin.  Cold  alcohol  extracts  60  per  cent,  of  add 
resin ;  if  the  residue  be  dissolved  in  boiling  alcohol,  there  sepa- 
rates, by  the  cooling,  an  indifferent  resin  in  crystals,  which  con- 
sists of  C^H^jO.  If  we  let  the  alcoholic  solution  evaporate,  the 
resin  absorbs  water,  and  is  partly  converted  into  amorphous  resin. 
Anime  resin.  Anime  Besin  is  obtained  from  a  tree  growing  in 

Brazil — the  Hymensea  courbariL  Consists,  like  elemi 
resin,  of  an  indifferent  crystallizable  resin,  C^Hj^O;  insoluble  in 
cold  alcohol,  and  an  acid  resin  soluble  in  cold  alcohol. 
Euphorbium.         Euphorbia  Besin  is  obtained  by  incision  in  several 

species  of  euphorbia.  It  appears  in  irregular  yel* 
lowish  bodies;  inodorous,  and  of  extremely  sharp  burning  taste, 
and  possesses  the  property  of  drawing  blisters.  Consists  of  several 
resins,  of  which  one  is  easily  soluble  in  cold  alcohol,  another  not 
easily  soluble,  and  a  third  insoluble;  the  last  crystallizes  from 
the  boiling  alcoholic  solution,  possesses  a  very  sharp  taste,  and 
should  consist  of  C^^Hj^O^. 
Sandftrach.  Sandarach  is  procured  in  warm  countries  from 

Juniperus  communis.  Appears  in  small,  pale-yellow, 
transparent,  hard,  and  brittle  corns  of  bitter,  balsamic  taste,  and 
of  an  odor  resembling  turpentine.  Consists  of  three  acid  resini 
of  different  solubility  in  alcohol.  The  one  easily  soluble  in  cold 
alcohol,  consists  of  C^'S^fi^;  that  not  easily  soluble,  of  C^H^O^ 
and  that  soluble  in  boiling  alcohol  of  C^HgoOo* 
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OUbanwn  must  be  derived  from  an  amyrii;    a  oiibannm. 
beautiful  sort  comes  from  the  Boswellia  serrata. 
Appears  in  yellow  kernels;  is  soft  by  chewing;  of  aromatic  and 
somewhat  sharp  taste ;  is  a  mixture  of  at  least  two  resins^  of  which 
one  is  said  to  consist  of  G^oHj^O^. 

Mdstich  iB  obtained  upon  the  island  of  Chios,  by  j^^^s^^}^ 
incisions  in  the  Pistacia  lentiscua.  Appears  in  yel- 
lowish semi-transparent  kernels;  softens  between  the  teeth;  pos- 
sesses a  feebly  aromatic  taste,  and  diffuses,  when  thrown  upon  glow- 
ing coal,  an  odor  not  disagreeable;  decomposes  at  120^.  Consists 
of  a  resin  C^oBL^O.,  easily  soluble  in  alcohol ;  and  one  C^qEj^O,, 
soluble  with  difficulty  in  the  same;  the  latter  may  be  drawn  into 
lonff  threads. 

Uapal  flows  spontaneously  from  the  JSymenaea  ^^  ^ 
verrucodOj  and  comes  from  Calcutta,  Bombay,  and 
Madagascar.  Occurs  in  yellow,  hard,  tasteless,  inodorous,  trans- 
parent pieces,  often  inclosing  insects.  By  heating,  becomes  soft 
and  elastic ;  melts  and  decomposes,  accompanied  by  diffusion  of 
an  aromatic  odor.  In  the  air,  copal  absorbs  oxygen,  producing 
add  resins,  which  are  as  easily  soluble  as  the  original  in  alcohol 
and  turpentine  oil.  India  copal  is  a  mixture  of  fine  resins;  if  it 
be  brought  together  with  alcohol  of  65  per  cent.^  one  part  is  dis- 
iolTed,  and  the  residue  may  again  be  divided  into  two  parts  by  an- 
liTdrous  alcohol.  If  an  alcoholic  solution  of  copal  be  mixed  with  an 
aiooholic  solution  of  acetate  of  copper,  a  precipitate  is  formed, 
which  consists  of  oxide  of  copper,  and  two  resins,  one  of  which 
is  soluble  in  ether;  this  resin  consists  of  C^oH^^Og;  it  resem- 
bles the  Burgundy  pitch;  melts  at  100^;  dissolves  in  alcohol 
of  72  per  cent.,  in  ether,  and  turpentine  oil.  If  the  alcoholio 
eolation,  separated  from  the  precipitate,  be  decomposed  by  an 
add,  there  remains,  after  evaporation,  a  resin,  which  is  easily 
pulverised;  soluble  in  all  proportions  in  alcohol  and  ether,  and 
consists  of  C^B^fiy 

Amber.    A  fossil  resin  found  in  the  fossil  coal-beds  j^^^^ 
of   Qreenland,  East    Prussia,  France,   etc.;     the 

Eeatest  quantity  is  obtained  on  the  coast  of  the  Baltic,  particu- 
rly  between  ETingsberg  and  Memel.  It  is  probable  that  amber, 
like  turpentine,  is  originally  exuded  from  trees.  In  it  we  often  find 
impressions  of  twigs^and  bark,  and  it  often  contains  many  insects 
inclosed,  of  species  which  no  longer  appear  to  be  living.  Am- 
ber occurs  in  hard-brittle  pieces  of  different  sizes,  partly  colorless, 
partly  light  or  dark  yellow,  transparent  or  opaque,  and  of  a  conchoi- 
dal  fracture  and  shining  smooth  surface  resembling  copal ;  it  is 
taeteless  and  inodorous,  but  diffuses  by  melting  an  agreeable 
aromatic  odor.  Amber  fuses  at  287^  ;  it  is,  however,  decomposed 
whilst  water,  petroleum,  and  sucdnic  acid  escape.  NUrio  acid 
converts  it  into  a  yellow  resinous  mass  of  musk-like  odor,  simulta^- 
18 
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neouslj  producing  some  laurel  camphor.  Aiiiber  is  found  conati- 
tuted  of  C^qH^O^  ;  it  is,  however,  a  mixture  of  different  substances, 
and  consists  of  a  volatile  oil,  two  resins  soluble  in  alcohol  and 
ether,  succinic  acid,  and  a  substance  entirely  insoluble,  and  named 
amber  bitumen. 
ABphalt.  Asphalt  (Jews-pitch)  is   often   found  swimmmg 

upon  the  Dead  Sea,  and  arises  apparently  by  oxi- 
dation of  petroleum  (naphtha) ;  possesses  a  conohoidal  fracturei 
strong  lustre,  and  resembles  obsidian.  Many  kinds  of  bitumen, 
e.  g.  that  from  Bechelbronne,  Sevssel,  and  Lobsann,  are  mixtures 
of  asphalt  and  petroleum  (p.  265.)  Is  employed  as  plaster  of 
floors,  walks,  etc. 
Gum-iao.  Gum-lac.    From  many  India  trees,  for  instance^ 

Ficiu  religiosa  and  indiea^  from  Oroton  laectferum,  a 
juice  flows  in  consequence  of  punctures  which  the  female  of  the  lae 
insect  {Oocctu  lacca)  makes  in  the  bark  and  twigs.  This  jiuco 
entraps  the  insect,  dfries  upon  the  bark,  and  is  called  stick*Iac.  It 
contains  a  red  coloring  matter,  which  can  be  absorbed  by  a  weak 
alkali  solution  (seed-lac).  If  stick-lac  or  seed-lac  be  boiled  out 
with  water,  then  melted,  strained  through  linen  and  poured  upon 
a  stone  plate,  we  thus  obtain  the  so-named  shell-lao.  Ghim-Iao 
melts  by  heat,  and  dissolves  in  strong  alcohol  in  all  proportioni, 
and  is  also  easily  soluble  in  hydrochloric  and  acetic  acid.  It 
possesses  the  property  of  an  acid,  and  with  an  alkali  aolutioii 
gives  a  solution  no  longer  reacting  basic,  and  which  dries  to  a  red 
brown  mass,  easily  soluble  in  water  and  alcohol,  and  possesses  a 
bitter  balsamic  taste.  It  is  a  mixture  of  different  resins  with  wax, 
coloring  matter,  oleic  and  margaric  acid,  etc.  Serves  for  yamiah, 
cement  for  stone  and  porcelain,  and  particularly  for  sealingwax. 
Benioin  reain.        Benzoin  Besin  is  procured  from  incisions  made 

in  the  trunk  and  branches  of  a  tree,  the  Styrax  &efi- 
zoinj  growing  in  Sumatra.  Occurs  in  large  brittle  lumps,  poa- 
sesses  an  agreeable  odor  resembling  vanilla,  melts  at  95^  under 
sublimation  of  benzoic  acid ;  soluble  in  ether  and  alcohol ;  sp.  sr. 
1.230.     Is  a  mixture  of  different  resins  corresponding  to  Cj^U^Oi, 

Guaiac  resin.         Ctuaiac  Besin  flows  from  incisions  in   a    tree^ 

Guaiacum  officinaUy  occurring  in  Jamaica  and  other 
West  India  Islands.  Comes  in  large,  hard,  irregular,  transparent 
masses,  outwardly  of  a  brownish-green  color  and  shining  fracture, 
of  at  first  sweetish  and  later  a  bitter  burning  taste  and  aromatic 
odor.  Completely  soluble  in  alcohol,  little  soluble  in  turpentiBe 
oil.  In  the  air,  as  well  as  by  oxidizing  action,  the  resin  takes  a 
green  color.  The  alcoholic  solution  at  last  assumes  a  beautiful 
blue.  If  the  guaiac  resin  be  brought  together  with  different 
vegetable  and  animal  substances,  e.  g.  with  meal,  it  assumes  a  blue 
color.  It  is  a  mixture  of  resin  (80  p.  c),  gum,  extractive  matter, 
guaiac  acid,  etc. 
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Resin  from  Xanthorhcea  hastilis  comes  from  Australia,  and 
appears  in  large,  dark-yellow  pieces  of  agreeable  balsamic  odor. 
Gives  by  dry  distillation,  phenole,  benzoic,  and  cinnamic  acid. 
Treated  with  moderately  strong  nitric  acid,  we  obtain  pikrin-nitric 
and  nitro-benzoic  acid ;  and  by  distillation  with  peroxide  of  man- 
ganese and  salphuric  acid  we  procare  oil  of  bitter  almonds. 

To  the  most  important  Gfum^esins  belong  Gum-resins 

Ammonia  Gum.  This  is  said  to  flow  from  the  root 
of  the  Heracleum  gummiferum.  Yellow  kernels,  of  disagreeable 
odor  and  astringent  sharp  taste ;  consists  of  72  p.  c.  of  resin,  22 
p.  c.  gum,  volatile  oil,  etc.  Q-alhanum  comes  from  Buhon  galba- 
num.  Bdellium  is  derived  from  an  unknown  tree  in  the  Levant ; 
possesses  a  disagreeable  odor,  and  a  taste  resembling  turpentine. 
Sagapenum  comes  from  E^pt,  from  Ferula  pertica ;  possesses 
a  disagreeable  odor,  gives  by  distillation  with  water  an  oil  smell- 
ing like  garlic,  and  containing  60  p.  c.  resin,  82  p.  c.  gum,  scum, 
etc.  Assafetida  is  procured  by  incisions  in  the  root  of  the 
Ferula  assafetida.  Occurs  in  reddish,  highly  disagreeable  smell- 
ing and  tasting  masses,  and  consists  of  resin,  gum,  sulphurous  oil, 
(t.  171)  etc.  Opoponax  originates  from  Pastinaea  opoponax^ 
a  tree  growing  in  the  East,  in  Sicily,  and  Italy;  taste  snarp  and 
bitter,  and  possesses  an  aromatic  odor.  Myrrh  comes  from  the 
Balsamodendron  myrrha^  a  tree  growing  in  Arabia  and  Abys- 
sinia. Appears  in  heavy  red-brown  pieces,  eadily  pulverizable,  of 
peculiar,  not  disagreeable  odor,  and  bitter  warming  taste ;  con- 
sists of  resin,  gum,  and  ethereal  oil  of  strong  balsamic  odor. 
Ladanum  springs  from  Cistus  eretieuSj  a  plant  growing  in  Smyrna 
and  Candia.  ^  Seammonium  from  Aleppo  comes  from  Convolvulus 
seammaniaj  and  that  from  Smyrna  is  from  Feriploea  seeamone  ; 
possesses  a  strong  odor  and  disgusting  taste. 

Gamboge  {G-ummigutia).  This  eum  resin,  known  Gambia, 
as  a  painter's  color,  comes  from  East  India,  from 
the  Islands  of  Ceylon  and  Cambodia ;  is  obtained  by  incisions  in 
the  bark  of  Stalagmites  cambogioides.  Appears  in  large,  round 
pieces,  pulverizable,  inodorous,  sharp  tasting,  poisonous;  gives, 
with  water, a  beautiful  yellow  emulsion;  the  alcoholic  solution  has 
a  red  color ;  consists  of  19  p.  c.  gum  and  80  p.  c.  resin,  which  is 
soluble  in  ether.  This  resin  is  hard,  easily  pulverizable,  of  yellow 
oolor,  tasteless,  and  inodorous  ;  combines  with  bases,  and  consists 

ofC^H„o„m 

Dragon's  Blood.  This  resinous  substance  is  mentioned  among^ 
the  coloring  matters. 

Itesin  of  the  Cow-Tree  (S.  America).  The  milky  juice  of  the 
cow-tree  (which  probably  is  to  be  classed  as  a  species  of  Brosir 
mum\  which  flows  abundantly  from  wounds  in  the  tree,  consists  of 
Tegetable  albumen,  wax,  and  resin  aaCjjH^Oy  gum,  sugar,  and 
water,  and  often  still  another  body  resembling  caoutchouc. 
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Caoutchouc^  Gutta-Percha^  and  VUcin. 

Oaontclioiio.  Caoutchouc  (Indian-Rubber,  Gum-Elastic).   A  pe- 

culiar substance  is  obtained  from  many  TegetiJ>le 
milky  juices,  especially  from  the  family  of  the  Urticaeem^  the  JEW* 
phorbiacescj  and  ^po^ryna^^a;,  which,  in  some  respects,  belong  to  the 
resins,  but  in  others  differ  very  widely  from  them,  and  which  are 
called  caoutchouc.  If  this  juice,  which  is  a  mechanical  mixture  of 
caoutchouc,  vegetable  albumen,  water,  etc.,  be  presented  to  the 
air  in  thin  layers,  it  thus  hardens  soon  and  is  converted  into  a 
pasty,  elastic,  brown-yellow  mass,  which  is  the  ordinary  caout- 
chouc. To  obtain  the  pure  caoutchouc  from  the  juice,  the  latter  is 
intimately  mixed  with  four  times  its  weight  of  water,  and  the 
mixture,  left  twenty-four  hours  in  a  high  vessel,  may  be  drawn 
below  by  a  stopcock.  During  this  time,  the  caoutchouc  collects, 
cream-like,  upon  the  surface,  whilst  the  other  substances  remain 
dissolved  in  water.     The  same  operation  must  be  several  times  re- 

Eeated.     The  caoutchouc  cream  is  now  further  freed  from  the  ad- 
ering  water  by  gently  warming,  or  by  porous  substances ;  in 
proportion  as  the  water  escapes,  the  mass  becomes  pasty,  and  can 
at  last  be  completely  freed  from  water  by  pressing.     If  it  once 
become  coherent,  it  can  in  no  wa^  be  again  diffused  in  water.   It  is 
now  white,  almost  transparent,  m  thin  layers,  completely  elastie, 
has  no  trace  of  fibrous  texture,  and  adheres  feebly,  on  standing,  to 
whatever  touches  its  surface.    If  you  cut  the  caoutchouc  with 
clean,  sharp  shears,  the  separated  edges  readily  adhere  to  each 
other  (caoutchouc  tubes).    In  the  cold  it  is  solid  and  little  limber, 
a  non-conductor  of  electricity,  quite  insoluble  in  alcohol  and  wa- 
ter, but  dissolves  in  anhydrous  ether,  and  remains,  after  evapora- 
tion, again  elastic ;  in  the  same  manner  it  dissolves  without  losing 
its  elasticity,  in  turpentine  oil,  lavender  oil,  and  particularly  in 
the  empyreumatic  oils,  which  are  obtained  by  the  ary  distillation 
of  caoutchouc.     It  melts  at  200°,  but  forms,  after  cooling,  an  ad- 
hesive  semi-fluid    mass,   no    longer  becoming    solid;    strongly 
heated  it  inflames  and  burns  with  a  sooty  flame.     By  dry  distiUa- 
tion  it  produces  different  hydrocarbons  of  varying  volatility,  as 
caoutcheen,  heveen  (boils  at  315°),  caoutchin  (p.  264),  etc    rmt 
caoutchouc,  consists  of  C^Hy.     In  the  arts,  caoutchouc  has  mani- 
fold uses ;  on  account  of  its  unchangeability  by  chlorine,  bromine, 
acids,  and  alkalies,  it  is  much  employed  by  chemists  as  a  means 
of  binding  together  glass  tubes ;  it  is  also  used  for  surgical  instm- 
ments,  to  produce  water-tight  materials,  shoes,  etc. 
Gutta-percha.         Qutta-percha.    This  substance  comes  from  the 

East  Indies,  and  is  a  dried  milky  juice  of  a  Btuma^ 
from  the  family  of  the  Sapotete.  This  body  agrees  in  its  essential 
properties  with  caoutchouc.    At  ordinary  temperatures  it  is  solid, 
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hard,  and  scarcely  elastic.  But  if  it  be  put  into  hot  water,  it  be- 
comes completely  elastic ;  its  best  solvent  is  turpentine  oil.  Gutta- 
percha is  extensively  used  at  present  similarly  to  caoutchouc,  to 
which,  in  many  respects,  it  is  preferred.  It  has  the  same  consti- 
tution as  caoutchouc,  and  is  to  be  considered  a  modification  of 
that  substance. 

Visctn  (Birdlime)  is  found  in  the  berries  of  the  yigcin. 
mistletoe,  and  probably,  also,  in  the  green  twigs  of 
Fifiui  ela$tiea.  A  water-clear,  adhesive  substance,  insoluble  in 
water  and  alcohol,  but  soluble  in  ether,  volatile  oils,  and  warm 
potash  solution;  serves  for  the  production  of  birdlime,  which  is 
obtained  by  expressing  the  mistletoe  berry ;  by  mixing  the  ex- 
pressed juice  with  water  the  viscin  is  separated.  It  is  said  to  con- 
tain 15  p.  c.  of  oxygen. 
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Liehemteafie  Acid:  HOjC^H^O,,  is  found  in  Lichenatearic 
Iceland  moss  (Getraria  islandica).  If  the  lichen  be  ^ 
boiled  with  alcohol  and  some  carbonate  of  potassa,  then  filtered 
and  the  fluid  diluted  with  much  water,  thus,  by  the  addition  of 
hydrochloric  acid,  a  copious  precipitate  is  formed,  which  consists 
01  a  green  coloring  matter — cetrarin,  a  nitrogenous  substance, 
and  lichenstearic  acid.  If  we  boil  this  precipitate  with  alcohol  of 
42  per  cent.,  the  lichenstearic  acid  is  dissolved;  the  latter  is 
obtained  by  repeated  crystallization  from,  the  aqueous  alcohol. 
It  appears  as  a  white  porous  mass,  consisting  of  small  needles  of 
mother-of-pearl  lustre ;  inodorous,  and  of  a  rancid,  bitter  taste. 
Insoluble  in  water;  easily  soluble  in  alcohol,  ether,  fatty  and 
volatile  oils;  melts  at  120^;  stiffens  crystalline;  *with  alkalies 
gives  easily  soluble  salts,  which  foam  by  boiling  like  soap  and 
water. 

Jlnarcardic  Acid:  2HO,C^H3^0^  If  the  nut-  Anacardioacid. 
like  fruit  of  Anacardium  occidentale  (the  cashew- 
nut,  West  India)  be  extracted  with  ether,  there  remains,  after 
evaporating  the  etheric  solution,  a  red-brown,  almost  odorless 
liquid,  which  consists  of  anacardic  acid  and  anacardium  oil.  If 
this  mixture  in  alcoholic  solution  be  digested  with  freshly  precipi- 
tated hydrate  of  lead,  we  have  anacardate  of  lead  precipitated, 
whilst  the.  anacardium  oil  remains  dissolved.  The  lead  compound 
is  treated  with  sulphide  of  ammonium,  and  from  the  solution  of 
the  ammonia  salt,  the  anacardic  acid  is  procured  by  precipitation 
with  hydrochloric  acid.  In  the  pure  state,  the  acid  appears  a  white, 
crystalline,  inodorous  mass,  of  slightly  aromatic  and  afterwards 
burning  taste;  melts  at  26^ ;  non- volatile;  makes  upon  paper  a  grease- 
spot,  and  then  smells  like  rancid  fat.     Gives,  with  bases,  neutral 
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and  acid  salts;  the  former  contain  2  atoms  base,  the  latter  1  atom 

of  base,  and  still  another  atom  of  water;  they  are  partly  cry8> 

talline,  and  partly  amorphous.    The  potassa  salt  dissolves  in  water 

like  a  soap,  and  is  again  precipitated  from  the  solution  by  common 

salt. 

Anacardiumoii.      Anacardium  Oil:  C,,H3,0„  appears  as  a  yellow 

fluid;  of  rather  agreeable  odor,  when  warmed;  inso- 
luble in  water,  easily  soluble  in  alcohol  and  ether;  non-yolatile; 
combustible;  sp.  gr.  0.978  at  23^;  slowly  oxidizes  in  the  air. 
With  vinegar  of  lead  and  cardium  oil  forms  a  white  precipitate; 
soluble  in  alcohol;  becoming  brown  in  the  air,  and  which  consists 
of  PbO,Ac03  +  8PbO,C42H3j04.  If  we  put' anacardium  oil  npon 
the  skin,  and  cover  the  place  with  filter  paper,  after  8  to  7  minutes 
a  violent  burning  commences,  and  in  from  6  to  8  hours  a  blister  k 
produced. 

Lithofellinic  Acid :  H0,C^Hjg07.   This  acid  forms 
juoe  imc       ^^  principal  constituent  of  the  so-called   oriental 

henzoare\  is  also  sometimes  found  in  gall-stones. 
We  dissolve  the  benzoare  in  potassa  solution,  and  precipitate  by 
hydrochloric  acid.  The  precipitated  lithofellinic  acid  is  obtained  by 
solution  in  boiling  alcohol  and  recrystallization.  Forms  micro- 
scopic six-sided  prisms;  easily  pulverizable;  insoluble  in  water, 
soluble  in  alcohol ;  melts  at  204^,  and  stifiens  to  a  resinous  mass, 
which  is  strongly  electric  by  rubbing,  and  melts  at  110^.  From 
the  alcoholic  solution  we  obtain  the  fused  acid  again  in  crystals. 
Sublimes  in  a  current  of  air ;  gives,  by  distillation,  water  and 
pyro-lithofellinic  acid;  and,  with  nitric  acid,  the  nitro-lithofellinic 
acid.  Forms  with  the  alkalies  soluble  salts,  with  the  oxides  of  the 
heavy  metals  insoluble  ones. 
ChoiaUc  acid.         Cholalic  Acid :  HOjC^Hj^Og.  This  acid  is  obtained, 

if  cholinic  acid  {vide  Glycocoll,  p.  347)  be  boiled  with 
acids  or  alkalies.  The  cholinic  acid  separates  into  cholalic  acid 
and  glycocoll.  The  cholalic  acid  is  precipitated  by  hydrochloric 
acid,  and  is  made  pure  by  recrystallization  from  alcohol  and  ether* 
Crystallizes  from  the  etheric  solution  in  direct  columns ;  unaffected 
by  the  air ;  insoluble  in  water,  and  easily  soluble  in  alcohol ;  tastes 
bitter-sweet  like  gall ;  is  easily  soluble  in  alkalies,  and  is  precipi- 
tated from  the  solution  by  acids,  as  a  soft,  resinous  mass,  which,  after 
a  little  time,  unites  to  form  a  cluster  of  crystals.  The  pot<i$8a  $aU 
separates  from  the  alcoholic  solution  in  crystals;  by  slow  evapo* 
ration  it  forms  a  varnish  ;  is  insoluble  in  excess  of  potash-lye.  If 
we  mix  the  solution  of  the  neutral  potassa  salt  with  chloride  of 
calcium,  thus  is  formed  a  thick  pasty  precipitate,  which,  by  the 
addition  of  a  few  drops  of  ether,  is  converted  into  crystals,  which 
consist  of  CaOjC^Hj^Og.  If  to  a  solution  of  cholalic  acid  salts  % 
solution  of  sugar  be  added,  and  then  gradually  also  sulphuric  acid, 
there  is  formed  a  beautiful  purple-colored  solution. 


OHOLOIDIO  ACID ;  OHOLESTBRIN.  279 

Choloidie  Acid :  C^Hj^O^  This  resinous  acid  is  choloidicacid. 
obtained  if  eholalic  acid  be  heated  to  195^  ;  or  if  it 
be  boiled  a  long  time  with  concentrated  hydrochloric  acid.  It 
appears  as  a  white,  amorphous,  resinous  mass;  easily  pulverizable; 
insoluble  in  water,  easily  soluble  in  alcohol;  becomes  soft  by 
warming ;  melts  at  150^,  and  is  converted  at  295^  into  dyslysin 
under  the  loss  of  water.  A  very  weak  acid;  gives,  with  the  alka- 
lies, pure,  bitter-tasting  salts,  which  are  decomposed  even  in  the 
cold  by  carbonic  acid.  The  alkali  salts  appear  as  gum-like  masses, 
soluble  in  water  and  alcohol ;  the  combinations  with  the  earths 
and  Irith  oxides  of  heavy  metals  are  insoluble. 

Dytilyiin.  O^gHj^O^.  If  choloidie  acid  be  a  still  pygiygin. 
longer  time  boiled  with  hydrochlorio  acid^  it  gradu- 
ally loses  its  solubility  in  alcohol  as  well  as  its  fusibility.  If  the 
obtained  mass  be  extracted  with  water  and  alcohol,  then  dissolved 
in  ether  and  the  solution  mixed  with  alcohol,  the  dyslysin  falls  as 
a  gray-white  mass.  Insoluble  in  water,  cold  alcohol,  alkalies,  and 
acids,  but  soluble  in  boiling  alcohol.  If  it  be  boiled  with  an  alco- 
holic potassa  solution,  it  is  dissolved  and  converted  into  choloidie 
acid. 

According  to  other  statements,  choloidie  acid  is  a  mixture  of 
choUnie  and  fellinic  actdj  which  can  be  separated  by  evaporation 
of  the  ammonia  salt.  Cholinate  of  ammonia  separates  at  first  in 
the  state  of  a  white,  soap-like  mass,  whilst  the  fellinate  of  ammo- 
nia is  obtained  as  a  brownish,  greasy  mass.  By  eholanic  acidj  we 
understand  a  kindred  acid,  said  to  ber  obtained  from  putrid  galL 

Ifitraeol.    If  we  distil  choloidie  acid  with  nitric  ^itracol. 
acid  until  *  red  vapor  is  no  longer  evolved,  we  thus 
obtain  a  distillate  which,  after  repeated  distillation  with  water, 
contains  an  oily  body  (nitracol,  v.  p.  154),  together  with  acetic, 
eapronic,  and  caprinic  acid,  etc.  Cholesteric  and  oxalic  acid  remain 
as  residue.  Nitracol  is  colorless,  heavier  than  water,  smells  stinging 
and  benumbing,  excites  to  tears,  reddens  litmus,  is  little  soluble 
in  water,  but  easily  soluble  in  alcohol.    If  nitracol  be  heated  with 
water,  to  100®,  it  separates  into  nitrous  acid  and  oho-  cholacrol. 
lacrolj  which  exhibits  a  pale-yellow,  heavy,  hot-smell- 
ing oil.    It  consists  of  N,C,H,0i3«  C,H,0,2N0^.     If  nitracol  be 
lett  a  few  days  in  contact  with  cold  dilute  potash  solution,  thus 
are  obtained  crystals  of  nitracolate  of  votanBa^KO^CfiOfi^^O^. 

CholeiUrin  (Gall  Fat):  C3,H«,03+2HO,  is  the  chdesterin. 
principal  constituent  of  very  many  gall-stones ;  is 
also  found  in  the  gall,  in  blood,  in  the  brain,  and  in  many  patho- 
logical secretions.  If  gall-stones  containing' cholesterin  be  boiled 
out  with  alcohol,  the  cholesterin  separates  by  the  cooling  in  white, 
fatty  leaflets,  which  melt  at  145®,  stiffen  again  at  135®  and  distil 
at  860®.  Insoluble  in  water,  dissolves  in  nine  parts  boiling  alco- 
hol, and  still  easier  in  ether.     Pure  alkalies  do  not  attack  choles- 
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terin,  but  if  it  be  wanned  to  60  ^^  thus  are  obtained  three  hydro- 
carbons, which  are  called  eAole9terilen$j  and  correspond  to  the 
formulae  C^fi^j  C^H,,,  and  0„Hj^.  The  compound  C^^  is 
insoluble  in  ether,  little  soluble  in  alcohol,  earthy,  amorphousi 
crystallizes  from  hot  turpentine  oil,  and  melts  at  240^.  The  com- 
pound  Cj^H,,  crystallizes  in  yery  shining  needles,  dissolves  in  ether 
but  not  in  alcohol,  and  fuses  at  256^.  The  compound  C^H^  is  a 
resinous,  amorphous  mass,  easily  soluble  in  ether  but  not  in  alco- 
hol, and  melts  at  127''. 

Chole$ter%e  Aeid :  CgH^O^.     If  we  boil  cholesterin 
acid.^  no        ^  |^^g  ^-^^  ^-^j^  nitric  acid,  it  is  conyerted  first  into 

a  resinous  mass,  which,  by  continued  action,  is 
changed  into  cholesteric  acid,  under  the  formation  of  acetic,  buty- 
ric, and  capronic  acid,  etc.  Cholesteric  acid  is  also  procured  by 
the  action  of  nitric  acid  upon  choloidinic  acid.  It  appears  as  an 
amorphous,  pale-yellow,  gum-like  mass,  which  deliquesces,  dis- 
solves in  alcohol,  and  forms  insoluble  compounds  ^ith  the  alkalies 
and  the  oxides  of  the  heavy  metals.  The  Hlver  salt  is  soluble  in 
boiling  water,  and  separates  crystalline  by  cooling. 
AmbraiiL  Ambrain  (ambrein) :   Cje^HMO  (?).     This  body  is 

procured  from  ambergris  in  the  same  manner  ts 
cholesterin  from  gall-stones.  Crystallizes  in  delicate  white  needles 
spherically  united ;  possesses  an  agreeable  odor,  melts  at  86^,  and 
sublimes  at  100^ ;  insoluble  in  water,  easily  soluble  in  alcohol  and 
ether,  and  gives,  with  nitric  acid,  ambraic  acid^  which  must  con- 
tain nitrogen. 

Castarin   is  found  in   Castoreum.     Crystallizes 
astonn.  ^^^^  ^j^^  j^^^  alcoholic  Solution  in  fine  four-sided 

needles  grouped  together;  of  slight  odor,  and  a  metallic  taste. 
Easily  pulverizable,  melts  in  boiling  water  but  not  in  cold,  easily 
soluble  in  ether  but  not  easily  in  alcohol.  Dissolves  in  boiling 
acetic  acid  and  in  pure  alkalies  without  decomposition.  Gives 
an  acid  by  treatment  with  nitric  acid. 

Cerebric  Acid  (Brain  Fat).   A  constituent  of  brain; 

ci  .    jg  ^hite,  granular,  of  crystalline  appearance,  soluble 

in  boiling  alcohol,  insoluble  in  cold  ether ;  in  water  it  swells  up 

like  starch.     Contains  2  p.  c.  nitrogen,  and  0.9  p.  c.  phosphorus. 


SECOND  DIVISION. 


CARBTLS. 


To  the  class  of  tbe  Garbyls  belongs  every  radical  wbich  consists 
of  two  or  more  atoms  of  carbon.  As  yet,  bat  few  of  these  radi- 
cals are  known,  and  those  only  in  combination  with  oxygen. 
Here  belong : — 

Oxalic  Acid     .        .        •  RO^C fi^ 

Mesoxalic  Acid    •        .        •  H0,C304, 

MiUithic      "  .        .        .  HO,C,0^ 

Croconic      "...  HO,C,0„ 

Bhodizonic  Acid      •        .  HO^G^Ot. 

OXALIC  ACID: 
HO,C,0,«HO,OxO,— 0. 

The  radical  of  oxalic  acid  is  0,  and  named  Oxatyl.  Oxalic  acid 
is  much  diffused  in  the  vegetable  kingdom ;  it  is  found  free  in  the 
Teteh,  combined  with  potash  in  wood-sorrel  ( Oxalis  aeetonella)  and 
in  Rumex  aeetoio,  etc.,  and  as  oxalate  of  lime  in  very  many  spe- 
cies of  lichen,  which  often  contain  one-half  their  weight  of  oxalic 
M»d ;  it  is  also  contained  in  many  urinary  calculi.  It  is  formed 
by  the  decomposition  of  most  organic  compounds  by  nitrie  acidj 
bypermanganic  acid,  and  hyperchloric  acid,  etc.,  by  the  action  of 
hydrate  of  potash,  by  increased  temperature  upon  many  organic 
compounds  accompanied  by  evolution  of  hydrogen  (woody  fibre, 
sugar,  starch,  tartaric  acid,  succinic  acid,  etc.;  compare  further 
saccharic  acid,  cyanogen,  urea,  uric  acid,  rhodizonic  acid,  etc.). 

From  the  ozalie  sake  (KO,HO,20x03)  the  oxalic  acid  is  obtained 
by  saturation  with  carbonate  of  potassa,  precipitation  by  acetate 
of  lead  and  decomposition  of  the  oxalate  of  lead  by  hydrosulphuric 
acid  or  sulphuric  acid.  By  evaporation  of  the  aqueous  solution, 
the  oxalic  acid  is  obtained  in  crystals.  From  sugar — One  part 
sugar  dried  at  100^  is  mixed  with  8.25  parts  nitric  acid  of  1.38  sp. 
gr.,  and  the  mixture  evaporated  in  a  beaker-glass  to  one-sixth ;  we 
obtain  of  oxalic  acid  60  p.  c.  of  the  amount  of  sugar  employed. 
The  oxalic  acid  is  purified  by  recrystallization.  Oxalic  acid  crys- 
tallizes from  the  aqueous  solution  in  long  prisms,  generally  striped, 
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and  containing  two  atoms  of  water  of  crystallization,  which  water  is 
lost  at  130^.  IC  the  pure  hydrate  of  oxalic  acid  be  cautionsly 
heated  to  150  or  160^,  it  is  completely  sublimed,  and  forms  a  crys* 
talline  acid-tasting  mass,  mostly  hanging  together.  100  parts 
water  dissolve  6.9  parts  acid  at  10^ ;  it  is  dissolved  in  every  pro- 
portion by  boiling  water,  and  is  also  somewhat  soluble  in  alcohoL 
Oxalic  acid  is  the  strongest  organic  acid ;  one  part  of  it  diffused  in 
200,000  parts  water  has  still  a  sour  taste ;  poisonous.  If  oxalie 
acid  be  suddenly  heated  to  155^,  it  completely  decomposes  into 
formic  and  carbonic  acid  and  carbonic  oxide.  Nitric,  chloric^  and 
iodic  acidy  the  superoxides,  etc.,  oxidize  the  oxalic  acid  forming 
carbonic  acid.  Heated  with  hydrated  sulphuric  acid,  it  separates 
into  equal  quantities  of  carbonic  oxide  and  carbonic  acid ;  moist 
hydrochloric  acid  produces  the  same.  Fused  with  hvdrate  of  Jpa^ 
ash,  it  decomposes  into  carbonic  acid  and  formic  acid. 

Oxalates.  Oxalic  acid  rivals  in  affinity  for  bases  the  strongest 
inorganic  acids ;  it  forms  basic,  neutral,  acid,  and  many  doable 
salts.  If  the  salts  are  heated  we  obtain,  according  to  the  base,  a 
carbonic  acid  salt  under  evolution  of  carbonic  oxide,  or  a  mixture 
of  carbonic  acid  and  carbonic  oxide,  or  carbonic  acid  alone.  Most 
neutral  salts,  except  the  alkali,  are  insoluble  in  water.  Oxalic  acid 
precipitates,  in  the  presence  of  ammonia,  lime  and  oxide  of  lead 
as  completely  as  sulphuric  acid  does  baryta. 

The  Neutral  Ammonia  SaU:  1^11^,0,0x0^+9,^,  forms  shining, 
tufted  crystals,  which  dissolve  in  28  parts  cold  water.  The  actd 
salt,  NH^O,HO,20x03+2aq,  is  a  crystalline  powder  not  easily 
Cxamid.  soluble.     Oxamid,  NH^,  OxOj.     The  neutral  ammo- 

nia salt,  by  heating  in  a  retort,  decomposes  into  am- 
monia, water,  carbonic  acid,  carbonic  oxide,  cyanogen,  and  oxamid. 
It  is  most  easily  obtained  by  shaking  oxalate  of  ethyl  with  aqueous 
ammonia;  white,  inodorous,  tasteless,  and  indifferent  powder,  al- 
most insoluble  in  water  and  not  easily  soluble  in  alcohol  and  ether; 
decomposes,  by  heating  in  a  retort,  into  cyanogen,  ammonia,  car- 
bonic acid,  etc. ;  if  it  be  conducted  through  a  glowing  tube,  we 
Oxaminic  acid.  *'®^  obtain  urea ;  is  again  converted,  under  the  co- 
operation of  dilute  acids  and  alkalies,  into  ammonia 
and  oxalic  acid  by  the  decomposition  of  water.  Oxamid-oxalie  aeii 
(Oxaminic  acid)  v.  below. 

Simple  oxalate  of  potash,  KO,Ox03+2aq;  crystallizes  in  four 
and  six-sided  prisms,  soluble  in  3  parts  cold  water.  The  biaeid 
potassasaU,  KO,HO,20x03+2aq,  is  found  in  the  juice  oi  Rumex 
acetosa,  Oxalis  acetosella,  etc.  Forms  short  crystals  of  sharply 
acid-biting  taste,-  unaffected  by  the  air ;  soluble  in  40  parts  cold 
and  6  parts  boiling  water.  The  quadroxalate  ofpotassa,  K0,3H0+ 
4OXO3,  crystallizes  in  very  large  four-sided  prisms  of  very  sour  taste. 

Oxalate  of  lime,  CaO,Ox03-f  2aq,  is  a  powder  quite  insoluble  in 
water,  and  becomes  electric  at  150^,  gives  a  double  salt  with  chlo- 
ride of  calcium. 
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Oxalate  of  chromium,  Crfi^jSOxO^,  is  obtained  by  dissolving 
oxide  of  chromiam  in  aqueous  oxalic  acid ;  if  the  cherry-colored 
solution  be  heated  to  boiling,  it  becomes  green,  but  in  cooling  re- 
sumes its  former  color.  If  we  let  the  solution  evaporate  of  itself, 
there  remains  a  black,  glassy  iftass,  which  appears  violet-red  in  thin 
layeris ;  but  if  the  solution  be  evaporated  by  continued  boiling, 
the  residue  is  of  a  green  color ;  the  solution  gives  with  ammonia 
and  lime  salts  no  precipitate ;  the  oxalate  of  chromium  gives  with 
the  oxalates  of  alkalies  double  salts,  which  contain  to  1  atom  of 
oxalate  of  chromium  1  or  3  atoms  oxalate  of  the  alkalies ;  the 
former  is  garnet  red  and  the  latter  blue. 

Oxalate  of  Methyl:  MeO,OxOy  is  obtained  when  gait-uke  com- 
eqoal  portions  of  wood-spirit,  oxalic  acid,  and  sul-  pounds  of  oxa- 
phuric'  acid  are  distilled;  or,  we  distil  oxalic  acid  He  acid  with 
with  wood-spirit,  often  pouring  back  the  distillate.  ^^'K*^®  oxides. 
It  crystallizes  in  colorless  rhombs;  melts  at  51^;  boils  at  161^; 
soluble  in  cold  water,  alcohol,  and  ether.  By  warming  the  aque- 
ous solution,  it  separates  into  wood-spirit  and  oxalic  acid. 

Oxalate  of  Ethyl:  AeOyOxO,,  is  obtained  like  the  former  com- 
pound. Oil-like,  colorless  fluid;  little  soluble  in  water;  easily 
soluble  in  alcohol  and  ether.  Brought  together  with  potassium,  it 
gives  carbonate  of  ethyl,  besides  other  products.     Boils  at  180^. 

Oxalate  of  Amyl.  OU-like,  strong,  bug-like  smelling  fluid ;  of 
0.85  specific  gravity;  boils  at  262°(?}. 

Oxamidroxalie  Acid  (Oxaminic  Acid):    HO(NH„  -i     ^y 

OxOJ'^OxO-  If  ammonia  gas  be  conducted  into  an  ^J^  "^ 
alooholic  solution  of  oxalate  of  methyl,  ethyl,  or  of 
amyl,  we  thus  obtain  oxamid-oxalic  acid  combinations  of  the  oxides 
mentioned.  If  the  aqueous  solution  of  the  oxaminate  of  ethyl 
be  brought  drop-wise  together  with  aqueous  ammonia,  we  obtain 
oxaminate  of  ammonia.  If  the  warm  saturated  solution  of  this 
•alt  be  mixed  with  the  corresponding  quantity  of  sulphuric  acid, 
in  this  manner,  by  sudden  cooling,  the  pxaminic  acid  is  separated 
as  a  white  crystalline  powder,  fiy  boiling  the  aqueous  solution, 
the  acid  is  converted  into  double  oxalate  of  ammonia.  Oxaminic 
acid  is  also  produced  by  heating  double  oxa]ate  of  ammonia. 

Oxaminate  of  Methyl  (Oxamethylan)  forms,  from  the  hot  alco- 
holic solution,  white  crystals  of  mother-of-pearl  lustre. 

Oxaminate  of  Ethyl  (Oxamethanj  crystallizes  in  shining  fatty 
leaflets;  fuses  at  100^;  boils  at  220°;  sublimable;  easily  soluble 
in  alcohol,  but  not  easily  in  water;  is  converted  by  boiling  with 
water  into  alcohol  and  double  oxalate  of  ammonia. 

Oxaminate  o/^my/ (Oxamylan)  crystallizes  in  formless  crusts. 

Ether-oxalic  Acid :  HO(AeO,Ox03rOx03.    If  to  a 
solution  of  oxalate  of  ethyl  in  anhydrous  alcohol,  be  ^[^^^^    ^ 
added  half  enough  potassa  to  saturate  the  oxalic  acid, 
thus  separates  ethyl-oxalate  of  potassa.      If  this  be   dissolved 
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in  aqoeous  alcohol,  then  the  potassa  accurately  precipitated  bj 
sulphuric  acid,  the  solution  will  contain  ether-oxalic  acid,  whic^ 
by  evaporation,  decomposes  into  alcohol  and  oxalic  .acid^ 

Amyloxyd-oxalic  Acid :  H0(Am0,0x03)'"0x0s.  Isolated  it  is 
unknown.  The  potassa  salt  crystallixes  in  beautiful  rectangular 
leaflets. 

Oxalate  of  Biehhroxide  of  Ohloracetyl  (Ghloroxal- 

Oxalate  of  bi-  (  ni 

chioroxide of     ether) :    C4GI3  ]  (\*j  OxOyf  is  obtuned  by  the  action 

cldoracetyL  (  ^ 

of  chlorine  in  the  sunlight  upon  oxalate  of  ethyL 
Colorless,  tasteless,  and  inodorous  substance;  not  acid;  crystalUi- 
ing  in  four-sided  leaflets;  melts  at  144°;  insoluble  in  water.  At 
a  high  temperature  decomposes  into  carbonic  oxide,  oxychlor- 
carbonic  acid,  and  bioxychloride  of  chloracetyl  (chloraidehyd) 

C4CI3  <  Q  ,  and  by  boiling  with  solution  of  potassa,  it  separates 

into  chloride  of  potassium,  chloracetic  acid,  terchloride  of  formyl, 
and  formic  acid.  Treated  with  anhydrous  ammonia,  it  forms, 
besides  other  products,  the  so-called  chloroxalamid. 

Chloracetyl'lichhroxyd'Oxalie  Acid  (Chlorace^t 
Oiioracctyibi-    bichloroxydkleesaure,  G.,  Chloroxal-tartaric  Add): 

chloroxyd-oxnr  f  PI 

lie  acicL  H0,(C^Cl3     J  Q  «,0x03r0x03,  is  obtained  simultane- 

ously  with  chloracetic  acid  and  hydrochloric  acid  by  the  action  of 
alcohol  upon  the  preceding  compound.  The  anhydrous  acid  ap- 
pears as  a  colorless,  oily  fluid;  the  hydrate  crystallizes  in  small, 
colorless  needles;  soluble  in  all  proportions  in  water,  alcohol,  and 
ether;  tastes  extremely  burning;  put  upon  the  skin,  it  learea  a 
white  spot. 

Chloroxalamid  (Ghloroxethamid,  Chloroxamethan): 

Cbioroxaiamid.  ^q^q^^  |  ^'sOxO,)  +  NH„  0x0,  =  C.Cl.NO,.     By 

spontaneous  evaporation  of  the  alcoholic  solution,  it  is  deposited 
as  a  white  crystalline,  snow-like  body;  of  bitter-sweet  taste;  melts 
at  143°;  boils  at  200^;  sublimable;  easily  soluble  in  alcohol, 
ether,  and  boiling  water.  Left  a  long  time  in  contact  with  aque- 
ous ammonia,  it  forms  by  decomposition  of  water,  chloroxaltar- 
trate  of  ammonia ;  a  white  crystalline  substance. 
Compounds  of  ^7  ^^^  action  of  chlorine  upon  an  aqueous  solution 
oxalic  acid,  of  citric  acid,  an  oil-like,  colorless,  and  strong  smell* 
which  are  Jng  body  is  formed,  which  consists  of  CjClgO,,  and 

Iro^of^chit  ^^^  l>«  considered  a  compound  -C.d.-'CC.CljjCl,, 
rineandbrom-  0x0,;  it  forms  with  3  atoms  HO  leafy  crystals, 
ine  upon  citric  which  at  15®  melt  under  the  loss  of  water.  If  a 
and  itaconio       golution  of  citrate  of  soda  be  treated  with  chlorine, 

we  thus  obtain  carbonic  acid,  chloride  of  sodium, 
acid  citrate  of  soda,  and  an  oily  product  of  sweet  etheric  odor^ 
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which,  however,  becomes  insupportalile  in  proportion  as  the  de- 
composition adTSQces;  at  the  same  time,  we  find  in  the  solution 
an  acid,  which  most  consist  of  C^H^O,— G,H„~OzO,.  If  the  oily 
prodnct  be  distilled,  at  first  terchloride  of  formyl  goes  over,  and  later 
a  colorless,  mobile  finid,  smelliog  like  mnstard-oil,  of  a  sharp  taste, 

andwhich  consiatsof  C„C1,0.— 2(C,CI^C./  ^j  )+C,0,(?).     Both 

compounds  give,  with  an  alcoholic  potassa  Bolution,  chloride  of 
potassiam,  and  a  new  acid,  which  consists  of  CjCIj,0,=  CjCli^CjOj. 
If  bromine  be  left  to  act  npon  an  aqneoos  solution  of  citrate  of  an 
alkali,  we  obtain,  accompanied  by  evolution  of  carbonic  acid  and 
prodootion  of  bromide  of  formyl,  a  crystalliiable  substance,  which 
of  0,HBr.O,-(C,H)Br3+C,|^j.+C,0,  (?).     By  the 

action  of  hromine  upon  itaeonte  and  hydrate  of  eUricie  aeid,  we 
obtain  a  heavy,  yellow  oil  -.OaH,Br,0,=(O^HJBr,+  C,0,{?). 

PAIBBD  OOUFOUNDS  OF  OXALIC  ACID. 

A  series  of  acids  can  be  considered  as  paired  compounds  of 
oxalic  acid.  These  acids  are  mostly  non-volatile,  are  distinguished 
by  strongly  acid  properties;  often  they  produce  acid  salts  like 
oxalic  acid ;  and,  nnder  the  influence  of  alkalies,  they  easily  de- 
compose into  oxalic  acid.  The  constitution  of  the  pairlings  ia 
least  known,  therefore  it  is  conformable  with  the  present  state  of 
our  knowledge  to  choose  the  simplest  expression  for  their  consti- 
tution, and  be  content  at  present  with  the  empirical  formulse.  In 
this  group  are  found  several  interesting  isomeric  compounds. 
Among  the  most  important  acids  of  this  group  are : — 

Fomaric     Acid,  C^H,Oj— CjII.^OxO,, 

Parafumario  "  C«H,0,  — C.HrOxOj, 

Aconitio         "  C«U,0,  — C,H,~0xO,, 

Malio  "  C,H^O,-C,H,0,^OxO,, 

Tartaric  "  C,H„0,-C,H,0,rOxO„ 

Raceraio         «  0,U„0,— C,H,0,rOxO„ 

Itaconic         "  C^H^Oj— C,U„-OxO,, 

_(C„H,.OxOjrOxO„ 

Citricic  "  C^„0,-C,H„-OxO„ 

Pyrotartaric  "  C.II«0,— C,H„~OxO,. 

"  -(C,lirOxO,rOxO„ 

Komenic       "  C,H,0, -C.HO.'OxO,. 

Pyroracemic"  C,H„0,=.C,H,0,rOxOj, 

Citric  "  C,llj,0,-.C,H,Oj,"OxO„ 

Saccharic      "  C„H.,0,=  C.II.O.'^OxO,, 

Mucic  "  C„ll„0,=C,n,OrOsO„ 

CheUdonio     •'  C,n,  0,-C,HO^"OxO^ 

-(tJ»H,0^"OxO,rOxO„ 


Meconio     Acid,  C^  H,0,=C,HO„"OxO„ 
Pyromucio       "     C,„H3,0,=  C.H,0,"{C„C^)0„ 
Pyromeconio  "     C,Jl3,0,=C»H,0,  "(C^C^JO^ 
Chinic  "     C„H,„,0,„ 

Veratrio  "     C„H„,0„ 

Opianic  "     C^U^,0„ 

Besides  &  few  acida  but  little  knowo. 

FUMARIC  ACID: 
HO.FnO,— H0,C4H,0r 

Fumarie  Acid  (Ltchenio  Acid)  is  foand  in  Fumaria  affieinali$f 
in  the  herb  Glaucium  luteum,  in  Icelaod  moBS  {Cetraria  Jtland- 
ica),  and  is  formed  by  dry  distillation  of  malio  acid.  By  pressing 
the  fresh  herb  of  the  Fumaria  off.,  a  juice  la  obt«ined  whieh  m 
boiled  and  strained,  the  lime  precipitated  by  oxalate  of  potftssa, 
and  then  from  the  filtrate  the  fumaric  acid  ts  precipitated  bv  ue- 
tate  of  lead,  and  the  procured  lead  salt  deoomposed  by  faydrosnl- 
phnric  acid.  CrysCallizeB  from  the  hot  aqueous  solution  in  thin 
columns,  tastes  rery  sour,  dissolves  in  200  parts  cold  water,  in  21 
parts  alcohol,  is  also  soluble  in  ether  and  in  nitric  acid  of  1.40 
sp.  gr.  By  heating  above  200°  it  is  conrerted  into  anbydrona 
parafnmaric  acid.  A  rery  permanent  acid,  which  is  not  attacked 
by  boiling  nitric  and.  Lime  water,  baryta  voter,  and  ttrontian 
water,  aa  well  as  solutions  of  chloride  of  barium  and  of  calcium,  vn 
not  precipitated  by  fumario  acid;  but,  on  the  contrary,  one  part 
of  the  acid,  disBolred  in  200,000  parts  water,  gires  a  precipitate 
with  nitrate  of  tiher.  All  fumaric  acid  salts  yield  the  bases  to 
mineral  acids  accompanied  by  precipitation  of  fumario  acid. 

Fumarale  of  .Ammonia.  If  the  neutral  solution  be  oTaporated, 
the  acid  salt  crystallizes  in  six-sided  columns ;  easily  BOluble  in 
water  and  alcohol. 

Fumaramid.  NH„FuOm  crystallizes  in  shining  scales;  insolu- 
ble in  water  and  alcohol.  It  is  obtained  if  fumarate  of  ethyl 
be  left  a  little  time  in  contact  with  aqueous  ammonia. 

Fumarate  of  Potatta :  KO,FuO,+  2aq,  crystallises  in  smalt 
shining  eolumns ;  easily  soluble  in  water. 

TlUAddSaU:  KO,HO,2FuOj,  crystallizes;  not  eauly  solable 
in  water. 

Fumarate  of  Ethyl:  AeO,FuO,.  An  oily  fluid,  hearier  than 
water ;  of  agreeable  odor,  like  apples. 

PARAFCMARIC  ACID: 

pFaO,™C.H,0^ 

Parafumarie  Acid  is  obtained  in  a  water-free  state,  if  fnmaric 

acid  be  a  long  time  heated  aboTe  its  melting  point.    la  also  prg* 
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duced  by  sudden  heating  of  malic  acid  to  200^.  It  collects  in 
the  receiver  a  colorless  flaid,  which  stiflfens  to  large  crystals ; 
melts  at  75""  and  boils  at  176^. 

The  hydrate^  HO^pFuOj,  crystallizes  in  colorless,  transparent, 
obliqne,  rhombic  prisms ;  easily  soluble  in  wsCter,  alcohol,  and  ether, 
and  of  very  sour  and  disgusting  taste.  If  it  be  heated  a  long 
time  in  a  tall  vessel,  so  that  the  water  can  continually  flow  back 
again,  it  is  converted  into  hydrate  of  fumaric  acid. 

Probably/ttwitfri?  cund  consists  of  C,H,Oa«  (C^H^OxOjrOxOa ; 
it  is  then  a  double  acid  and  saturates  2  atoms  base ;  and  the  %alts 
consist  of  BO,HO,FuO0  and  2RO+FuO0.  It  also  gives  several 
double  salts. 


ACONITIC  ACID: 
HO,AcnOg=HO,C^H,Og. 

Aconitie  Acid  (Citricinic  Acid)  is  found  in  ^eonitum  napellus 
and  Stoerkeanum^  in  Equisetum  fluviatile  and  limotum^  and  is 
produced  by  decomposition  of  citric  acid.  The  expressed  juice  of 
aeonitum  is  evaporated  to  the  consistency  of  thin  extract;  the 
aconite  of  lime  crystallizes;  a  solution  of  this  is  precipitated  by 
acetate  of  lead,  and  the  lead  salt  decomposed  by  hydrosulphuric 
acid.  Crystallizes  from  the  etheric  solution  in  irregular  grains ; 
colorless ;  inodorous ;  of  pure  acid  taste ;  soluble  in  water,  alcohol, 
and  ether;  non- volatile,  and  by  heating  decomposes  into  itaconic, 
citricic,  and  carbonic  acid.     With  the  alkali  ba%e9  aconitie  acid 

E'ves  easily  soluble  salts,  which,  with  nitrate  of  silver  and  acetate  of 
ad|  produce  white  precipitates,  which,  after  a  little  time,  be- 
come crystalline.  Gives,  with  potassa^  an  acid  salt,  which  consists 
ofKO,8AcnO,. 

Aeonate  of  Ethyl:  AeO,  AcnO,.  If  \  part  citric  acid,  |  part 
alcohol,  and  \  part  sulphuric  acid  be  a  long  time  distilled,  and  the 
fluid  which  has  gone  over  constantly  poured  back  into  the  retort, 
we  thus  obtain  aeonate  of  ethyl,  which  is  cleansed  by  washing 
with  water  and  dried  in  a  vacuum  over  sulphuric  acid.  Colorless 
fluid,  smells  like  calamus,  tastes  very  bitter;  sp.  gr.  1.074;  boils 
at  230^,  and  volatilizes  under  partial  decomposition. 

MALIC  ACID: 
H0,Ma04:«H0,C4Hg,04— 2H0,C,H^0^. 

Malic  Acid  is  an  extensively  diflused  organic  acid;  it  is  found  in 
nearly  all  sour  juices,  mostly,  however,  in  company  with  tartaric, 
citric,  and  oxalic  acid,  etc. ;  the  sour  taste  of  the  unripe  apple,  plum, 
and  thornberry,  the  unripe  sorb  apple,  the  currant,  whortleberry, 
etc.,  is  principally  produced  by  malic  and  citric  acid;  in  most 
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plants  it  18  met  with  in  combination  with  lime.    Artificially,  it  is 
not  yet  with  certainty  produced. 

The  jnice  of  the  not  qaite  ripe  sorb  apple  {Si>rbu$  etueuvaria)  it 
best  adapted  to  the  prodaction  of  malic  acid.  The  jnice  is  mixed  with 
so  much  lime-water  that  the  mass  still  shows  a  slight  acid  reaction, 
and  the  mixture  kept  boiling  a  few  hours.  We  obtain  the  neutral 
malate  of  lime  as  a  white  sandy  powder,  which  is  immediately 
taken  out  with  a  spoon.  It  is  washed  with  cold  water  and  dis* 
solved  in  warm  dilute  nitric  acid  (1  part  acid  to  10  parts  water)  to 
saturation.  During  the  cooling,  acid  malate  of  lime  separates  in 
colorless  crystals.  The  malate  of  lead  obtained  by  decomposition 
of  this  salt  by  acetate  of  lead,  is  decomposed  by  hydrosnlphnrie 
acid,  and  the  aqueous  solution  filtered  from  the  sulphide  of  lead 
is  evaporated  upon  the  water-bath  to  the  consistency  of  syrup; 
after  a  little  time  a  solid  crystalline  mass  of  hydrate  of  malic  acid 
is  formed. 

From  the  juice  of  the  house-leek  {Sempervivum  Uctorum)  and 
from  that  of  the  apple  malic  acid  can  be  procured  in  the  same 
manner. 

.  Malic  acid  is  only  with  difficulty  to  be  obtained  in  distinct  crys- 
tals;  it  is  colorless;  easily  soluble  in  alcohol  and  water;  possesses 
a  strong  acid  taste ;  at  176^  it  decomposes  into  water,  fumaric 
and  parafumaric  acid.  Nitric  acid  easily  converts  it  into  oxalic 
acid.  Warmed  with  sulphuric  acid^  it  decomposes  into  carbonic 
oxide  and  acetic  acid;  it  reduces  oxide  of  gold.  Fused  with  Ay- 
drate  of  potash^  it  decomposes  into  acetic  and  oxalic  acid.  Upon 
the  conversion  of  malic  acid  into  succinic  acid,  vide  Succinic  Acid. 

Malic  Add  SaUi.  Malic  acid  forms  neutral  (BOyMaO^)  and 
acid  (RO,IIO,2Ma04)  salts ;  it  produces  in  acetate  of  lead  a  white 
precipitate,  which,  after  long  standing,  becomes  crystalline ;  melts 
in  boiling  water,  mostly  dissolves,  and  after  cooling  crystallises  in 
flat  needles,  or  long  scales.  Almost  all  the  salts  are  soluble  in 
water. 

Malate  of  Ammonia.  The  neutral  compound^  NH^fO+MaO^, 
appears  as  a  deliquescent  mass.  The  acid  ialt^  NH40,H0,2Ma04i 
forms  beautiful  water-clear  crystals ;  soluble  in  8  parts  water,  in- 
soluble  in  alcohol. 

The  Neutral  Potasia  Salty  KOyMaO^,  is  not  crystallizable,  deli- 
quescent.  The  acid  potassa  ialt^  KO,HO,2Ma04,  crystallizes, 
easily  soluble  in  water,  insoluble  in  alcohol.  Malate  of  baryta^  Ba 
0,MaO^+  aq.  Crystalline  scales,  easily  soluble  in  water.  Malate 
of  lime.  If  malic  acid  be  saturated  with  chalk,  an  anhydrous 
salt  is  precipitated  as  a  sandy  powder  almost  insoluble  in  water. 
If  the  acid  salt  be  saturated  with  carbonate  of  potash,  after 
evaporation  we  obtain  hard  shining  crystals,  which  consist  of  2(Cft 
0,MaOJ+5aq.  The  add  lime  ^aZ^CaO,  nO,2Ma04+6aq,  is  de- 
posited from  the  nitric  acid  solution  in  large  transparent  crystals. 
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Malate  of  Lead:  PbO,MaO.+8aq.  The  ▼olaminons  precipitate 
irbieh  is  formed  by  adding  malate  of  potassa  to  a  eolation  of  acet- 
ate of  lead  changes  after  some  time  by  gentle  heat  into  colorless 
transparent  prisms  of  silken  lastre.  If  the  salt  be  heated  to  220^ 
it  is  converted  under  loss  of  water  into  famaric  acid  salt. 

Malamid  (Asparagin,  Althaein) :  NH^^MaO,,  is  found  in  the 
young  asparagus  shoots,  in  licorice  root,  osteocolla  root,  and  althea 
root,  in  the  radicals  of  the  vetch,  etc.  The  expressed  and  filtered 
juice  of  asparagus  is  evaporated  to  syrup  thickness  and  the  resi- 
due left  a  long  time  in  a  cool  place.  We  obtain  crystals  of  aspar- 
agin,  which  are  purified  by  recrystallization.  Colorless,  inodorous, 
rectangular,  octohedral  crystals  containing  2  atoms  water  which  they 
lose  at  100^ ;  of  insipid  taste,  very  friable,  grates  between  the 
teeth,  soluble  in  58  parts  water,  more  easily  soluble  in  alcohol,  in- 
Bolnble  in  pure  ether.  If  nitrous  (und  be  conducted  into  the  solu- 
tion, we  obtain  malic  acid  under  evolution  of  nitrogen  gas.  If 
aaparagin  be  warmed  with  the  strong  acids,  we  thus  obtain  ammo- 
nia salts  and  malaminic  acid  (asparagic  acid) ;  likewise  act  the 
strong  alkalies.  Asparagin  possesses  the  capability  of  forming 
loose  chemical  combinations  with  acids  and  bases. 

Malaminic  Acid  (Asparagic  Acid) :  H0(NH^Ma03)^^Ma04. 
We  boil  asparagin  with  baryta  water  until  no  more  ammonia  is 
•volved.  From  the  hot  filtered  solution  the  baryta  is  precipitated 
bj  sulphuric  acid ;  during  the  cooling,  the  asparagic  acid  is  de- 
posited in  tasteless,  inodorous  crystals  of  mother-of-pearl  lustre, 
a&d  which  dissolve  in  128  parts  cold  water ;  non-volatile.  Almost 
all  the  salts  are  soluble  in  water  and  possess  a  taste  like  meat 
broth.  The  potassa  salt  deliquesces.  The  soda  and  the  ammonia 
mk  are  crystallisable.     The  lime  salt  is  a  gum-like  mass. 

Probably  cynodin^  which  is  found  in  the  root  of  Qynodon  dacty- 
Im,  is  identical  with  asparagin. 

TARTARIC  ACID: 

Tartaric  isylike  malic  acid,  widely  diffused  in  nature.  It  is  found 
in  addition  to  malic  and  citric  acid  in  almost  all  spur  fruits,  partly 
free  as  in  the  juice  of  the  tamarind,  in  pepper,  in  pineapple,  in  the 
juice  of  unripe  grapes,  partly  combined  with  potassa  as  in  grape 
juice,  in  sorrel,  in  the  mulberry,  in  the  root  of  Triticum  repens^ 
Leontodon  taraxacumy  in  the  berries  of  Rhus  coriaria^  etc.  Arti- 
ficial production  of  tartaric  acid  is  not  yet  proved  with  certainty. 
We  obtain  tartaric  acid  from  tartrate  of  potassa  (acid  tartrate  of 

f potash)  in  the  same  way  as  the  oxalic  acid  from  the  oxalic  salts 
V.  Oxalic  Acid).     Tartaric  acid  crystallizes  from  the  syrup-thick 
solution  in  remarkably  beautiful,  largCi  rhombohedral,  thermoe- 
19 
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leetrical  crystals,  which  dissoWe  in  -^  part  cold  water,  and  easily 
in  alcohol ;  of  strong  acid  taste ;  it  possesses  in  a  remarkable  d^ 
gree  the  capability  of  turning  to  the  right  the  polarisation's  plane 
of  light,  which  property  increases  by  warming  the  substance  and 
by  combination  with  bases.  Upon  the  changes  which  tartaric  add 
suffers  by  gentle  melting,  v.  below  tartral  and  tartrelic  acid. 
Heated .  to  200^  or  800^  it  decomposes  into  water,  carbonic  aoidi 
pyroracemic  acid,  C^H^O^  and  pyrotartaric  acid,  CfH,,03;  C^ 
Oio—C^HgO^+HO+^CO^  If  the  temperature  be  Tery  high,  we 
obtain  acetic  acid,  hydrocarbon,  eropyreumatic  oils,  etc.  If  iar^ 
taric  acid  be  intimately  mixed  with  platinum  black,  by  beating 
there  are  evolved  water,  carbonic  acid,  pyrotartaric  acid  and  pyro- 
racemic acid.  Neutral  tartrate  of  potassa  mixed  with  some  yeast 
begins  to  ferment  at  15^;  under  evolution  of  hydrogen  gas  we  ob» 
tain  butyric  acid.  Nitric  acid  immediately  decomposes  tartarii 
acid  into  oxalic  and  carbonic  acid.  A  mixture  of  1  atom  tartaric 
acid  with  2  atoms  superoxide  of  lead  at  12  or  15^  comes  in  a  few 
moments  to  glowing, and  ceases  to  glow  under  evolution  of  carbonie 
and  formic  acid  (t;.  Formic  Acid).  Chlorine  does  not  decompose 
tartaric  acid.     Bromine  brought  together  with  simple  tartrate  of 

fotassa,  forms  bromide  of  potassium  and  acid  tartrate  of  potassa. 
f  tartaric  acid  be  warmed  with  a  little  hydrate  of  sulphuric  aeid, 
there  is  evolved  under  blackening  of  the  acid  a  mixture  of  carbonie 
oxide,  carbonic  acid,  and  sulphurous  acid.  If  tartaric  acid  be  cap- 
tiously warmed  with  much  sulphuric  acid,  no  blackening  takes 
place,  and  there  is  evolved  a  mixture  of  4  parts  carbonic  oxide  to 
1  part  sulphurous  acid.  Fused  with  hydrate  ofpotassay  it  decom- 
poses into  acetic  acid,  oxalic  acid,  and  water. 

Tartrates.  Tartaric  acid  is  among  the  strongest 
JaU^T^th^or^  organic  acids;  it  has  a  great  tendency  to  form  acid 
ganic  bases.       Salts  and  double  salts ;  with  potassa  and  ammonia^ 

it  forms  neutral  salts  easily  soluble,  and  acid  salts 
not  easily  soluble.  Hence  if  tartaric  acid  be  added  in  excess  to  a 
solution  of  potassa,  a  white  crystalline  precipitate  of  tartrate  of 
potassa  is  formed  which  is  soluble  in  alkalies  as  well  as  in  acids. 
The  combinations  with  the  alkaline  earths  and  oxides  of  heavy  met- 
als, are  in  the  simple  state  insoluble  in  water,  or  soluble  with  diffi- 
cultj  ;  but  they  dissolve  in  free  tartaric  acid,  in  mineral  acids,  and 
in  alkalies.  The  tartaric  acid  double  salts  are  obtained  by  sata- 
ration  of  the  acid  salts  with  a  base.  Tartaric  acid  prevents  the 
precipitation  of  oxide  of  iron  and  other  metallic  oxides  by  am- 
monia. 

Simple  Tartrate  of  Ammonia :  NII^OjTaO^.  crystallizes ;  more 
easily  soluble  in  cold  than  in  hot  water. 

The  Acid  Salt:  NH,0,HO,2TaO^  requires  200  parts  water  for 
solution. 

Simple  Tartrate  of  Potassa  (Tartarus  tartarisatus):  EO,TaO^ 
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From  the  eonoentrated  splution  forms  large  crystals,  which  belong 
to  the  rhombic  system ;  at  15^  100  parts  water  dissolve  133  parts 
of  the  salt. 

Bitartrate  of  Fottusa  (Crystalli-tartari,  Cream  of  Tartar) :  KO, 
HO|2TaOp  is  procured  by  purification  of  crude  tartar;  appears 
in  white,  rhombic  crystals;  dissolves  in  204  parts  water  at  .19^, 
in  89  parts  at  25'',  iu  37  parts  at  SO'',  and  in  15  parts  at  lOO''; 
easily  soluble  in  dilute  mineral  acids. 

Tartrate  of  Fotasea-boraeie-aetd  (Tartarus  Boraxatus):  KO,Ta 
Of+Bo03,^aO^  remains  behind  as  a  pasty  mass,  if  equal  atoms 
of  tartrate  of  potassa  and  crystallised  boracic  acid  be  dissolved 
in  water,  and  the  solution  completely  evaporated  to  dryness  upon 
the  water-bath. 

Tartrate  of  Potaeia-ammonia  (Tartarus  Ammoniatus) :  KO,NH^ 
0,2TaO^  crystallises  in  water-clear  four  or  six-sided  prisms; 
easily  soluble  in  water;  loses  ammonia  in  a  current  of  dry  air, 
leaving  supertartrate  of  potassa  behind. 

Tartrate  of  Soda:  NaO,Ta05+2aq,  crystallises  in  water-clear 
columns ;  dissolves  in  5  parts  cold  water,  and  in  every  proportion 
in  boiling. 

Bitartrate  of  Soda :  NaO,HO,2TaOf,  crystallises  in  six-sided 
prisms;  dissolves  in  8  parts  cold  water  and  in  1.8  parts  boiling. 

Tartrate  of  Soda-potassa  (Sal  Seignette):    KO,NaO,2TaO,+ 
^    8aq,  crystallises  in  large  water-clear  prisms  with  many  side  planes, 
and  with  end-planes  set  direct;  soluble  in  2^  parts  cold  and  less 
boiling  water;  the  salt  loses  at  100^  6  atoms  water. 

Tartrate  of  Lime:  CaO,TaO^  is  obtained  by  double  decompo** 
rition ;  scarcely  soluble  in  water.  If  the  hydrochloric  acid  solu« 
tion  be  saturated  with  ammonia,  after  a  little  time  the  tartrate  of 
lime  separates  in  small  crystals,  which  contain  4  atoms  water. 

Tartrate  of  Alumina :  Al,03,8TaO^  a  gum-like  mass,  not  de- 
liquescent; easily  soluble  in  water;  serves  as  a  mordant,  and  is 
generally  obtained  by  mixing  2  parts  tartaric  acid  with  8  parts 
alnm. 

Tartrate  of  Protoxide-of-Irotirpotassa  (Tartarus  Martialis) :  KO, 
FeO,2TaOj.  A  white  powder,  not  easily  soluble  in  water.  It  is 
obtained  by  boiling  iron-filings,  tartar,  and  water,  and  evaporat- 
ing the  solution. 

Basic'tartrate  of  Antimony:  Sb03,Ta03-faq.  A  solution  of 
oxide  of  antimony  in  tartaric  acid  is  mixed  with  alcohol ;  the  basic 
salt  separates  as  a  white  granular  powder,  which  at  100°  loses  1 
atom  water.  If  the  salt  be  exposed  to  a  temperature  of  190°, 
another  atom  water  escapes,  and  the  compound,  which  remains 
then,  consists  of  SbOjfO^HO^.  If  we  regard  tartaric  acid  as  a 
paired  oxalic  acid  a(C,H,,0,pC,03,  the  new  acid  consists  of 
(C,H,0)Cj03—(C,H,0,)'"CjO,;  by  absorption  of  water,  it  is  again 
oonverted  into  tartaric  acid.     Basic-tartrate  of  antimony  gives 


292  0ARBTL8. 

with  tartrates  double  salts,  which  all  lose,  at  200^  2  atoms  water 
from  the  constituents  of  2  atoms  tartaric  acid. 

Basic'tartrate  of  Antimony-potoBia  (Tartar  Emetic):  KO, 
Sb03,2TaOf+aq,  is  obtained  when  equal  parts  tartar  and  oxide 
of  antimony  are  a  long  time  digested  with  water,  and  the  mass 
dissolved  in  boiling  water.  Forms  large  crystals ;  soluble  in  14 
parts  cold  water  and  1.88  parts  boiling;  loses  at  100^  1  atom 
and  at  222^  3  atoms  water.  Alkalies  completely  precipitate  the 
oxide  of  antimony  from  tartar  emetic;  and  if  the  latter  be  brought 
together  with  an  acid,  thus  would  all  the  oxide  of  antimony  be 
precipitated  as  basic  salt,  whilst  acid  tartrate  of  potash  is  formed. 

Tartrate  of  Potassa-arsenious-aeid :  EO,As0^2TaOj,  is  ob- 
tained by  boilins  arsenious  acid  and  supertartrate  of  potassa* 
Combinations  Methyloxyd^aHarie  Acid:  HO{MeO,T?iOJ7TaO^ 
of  tartaric  acid  is  obtained,  when  equal  weight  of  tartaric  acid  and 
with  oxides  of  wood-spirit  are  boiled,  until  the  tartaric  acid  is  dis- 
Soup^***^^  solved,  and  then  the  solution  evaporated  upon  the 
'  water-bath    to   syrup-thickness.      The   whole  mass 

changes  into  colorless  prismatic  crystals;  easily  soluble  in  water, 
alcohol,  and  wood-spirit.  The  potassa  salt  crystallizes  in  colorless 
prisms;  even  so  the  baryta  salt.  Both  are  decomposed  by  boiling 
with  water. 

Tartrate  of  Ethyl:  AeO,Ta05,  forms  a  brown,  inodorous  masSy 
not  sour,  and  of  a  bitter  taste.  It  is  obtained  if  7  parts  alcohol|  « 
6  parts  tartaric  acid,  and  2  parts  sulphuric  acid  are  a  long  time 
Veiled,  the  mass  diluted  with  water,  accurately  saturated  with  po- 
tassa,  evaporated,  and  the  tartrate  of  ethyl  extracted  from  the 
residue  by  alcohol. 

Ether-tartaric  Acid:  HO(AeO,Ta03)'"TaO^  is  obtained  like  me- 
thyloxyd-tartaric  acid;  the  tartaric  acid  yet  present  precipitated 
by  baryta.  Crystallizes  in  beautiful,  long  prisms ;  inodorous,  of 
sweetish  acid  taste ;  easily  soluble  in  water,  rather  permanent ;  by 
long  boiling  with  water  decomposes  into  alcohol  and  tartaric  aoid. 

The  potassa  salt  crystallizes  in  rhomboidal  prisms ;  the  baryta 
salt  in  rhomboidal  tables  of  mother-of-pearl  lustre. 

Arnyloxyd4artartaric  Add:  HO(AmO,TaOJ'"TaO^  appears 
as  a  syrup-like  fluid  of  intolerable  bitter  taste. 

Metatartaric  Acid :   HO,C^H  0,.      Tartaric  acid 
tartaricTadd***    dried  at  100°,  is  heated  in  an  oil-bath  to  melting  (at 

170  to  180°),  and  then  we  withdraw  it  immediately 
from  the  heat;  thus  we  obtain  a  transparent  glass-like  mass,  which 
deliquesces,  and  is  again  converted  into  ordinary  tartaric  acid. 
The  salts  of  metatartaric  acid  are  more  soluble  in  water  than 
those  of  the  ordinary  acid,  and  have  another  form. 

TartralicAcid:  C,H,0,,=H0(CJI,0,)^C,H,03=H0,C,H,0„- 
If  a  few  grammes  tartaric  acid  be  heated  in  a  porcelain  bowl 
vnder  stirring  to  200°,  we  obtain  a  mass  not  crystallixable,  whioh 
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deliquesces,  and  witk  bases  prpdooes  salts  coDsisting  of  ROyCgH^ 
O,}.  The  salts,  in  aqueous  solution,  change  into  acid  tartrates. 
Forms  soluble  salts  with  lime  and  baryta. 

Tartrelic  Acid :  CJAfi^^^HO^Cfifi^^  is  obtained  when  tar- 
tralic  acid  is  a  little  time  maintained  in  a  fused  condition  at  180^. 
Strongly  acid;  crystallizablo;  changes,  by  absorbing  water,  first 
into  tartralic  and  then  into  common  tartaric  acid.  This  acid  sa- 
turates 1  atom  base.  If  the  aqueous  solution  of  the  acid  be  treated 
with  acetate  of  lime  or  baryta,  insoluble  tartrelic  acid  salts  are 
formed,  which  fall  in  the  form  of  a  syrup. 

Jlnhydrom  TaHarie  Acid:  C^H,0,-HO,C^HO^(?).  Fifteen 
or  twenty  grammes  pulverized  tartaric  acid,  in  a  porcelain  bowl, 
is  quickly  heated  over  glowing  coal  until  it  is  converted  into  a 
swollen  white  mass,  which  process  must  be  terminated  in  four  or 
five  minutes.  The  mass  is  treated  with  water,  which  dissolves  the 
tartralic  acid  yet  present,  whilst  the  anhydrous  tartaric  acid 
remains  behind.  It  is  not  soluble  in  water,  alcohol,  and  ether ; 
does  not  combine  with  bases;  it  tastes  slightly  sour,  and  reddens 
litmus.  In  contact  with  water,  it  is  by  .degrees  converted  into 
tartrelic,  tartralic,  and  ordinary  tartaric  acid. 

ANTITARTARIC  ACID: 

We  saturate  acid  racemate  of  potassa  with  soda  or  ammonia ; 
tbus,  after  evaporation,  is  formed  in  the  cold  equal  quantities 
of  two  salts.  One  is  the  ordinary  tartaric,  the  other  the  anti- 
tartaric  acid  double  salt.  Both  have  the  same  crystal  form,  but 
with  certain  hemiedral  planes  which  lie  to  the  right  in  tartaric  acid 
double  salts,  and  to  the  left  in  those  of  antitartaric  acid;  the  first 
in  aqueous  solution  turns  polarized  light  to  the  right,  the  latter  to 
the  left;  but  if  we  unite  both  salts,  we  obtain  racemic  acid  salts, 
and  the  rottationaO.  If  pure  antitartaric  acid  be  procured,  it 
has  all  the  properties  of  tartaric  acid,  but  it  turns  polarized  light 
as  strongly  to  the  left  as  tartaric  acid  does  to  the  right,  an  ap- 
pearance which  occurs  in  all  antitartaric  acid  salts,  which  other- 
wise agree  with  those  of  tartaric  acid. 

raCemic  acid 

(Unc  Acid) :  HO,C^H,0,«=2HO,2C^H,0,. 

Racemic  Acid  (Paratartaric  Acid)  can,  as  follows  from  what  is 
here  communicated,  be  viewed  as  a  compound  of  tartaric  acid  and 
antitartaric  acid,  and  must  then  be  regarded  as  a  double  salt 
similar  to  succinic  acid.     The  acid  was  in  the  years  1822  to  1824 


294  CARBTL8. 

obtained  in  the  tartaric  acid  factory  of  Thffnn,  in  Yogeaen,  from 
tartar,  which,  instead  of  acid  tartrate  of  potaasa,  was  acid 
racemate  of  potassa.  Later  the  acid  was  do  more  procured; 
however,  the  ordinary  tartar  appears  to  contain  often  small 
quantities  of  acid  racemate  of  potassa.  Racemic  acid  crystalliMl 
from  the  aqueous  solution  in  water-clear,  oblique,  rhombic  columns 
containing  1  atom  water  of  crystallization,  which  is  lost  at  100^, 
leaving  the  hydrate  as  an  effloresced  inodorous  mass.  It  possesses 
a  strong  sour  taste,  and,  in  most  respects,  agrees  with  tartaric  acid. 
Difference  be-  -^"^  ^^  differs  in  the  following  particulars :  !•  Tmr- 
tween  racemio  taric  acid  in  aqucous  solution  turns  polarized  light  to 
and  tartaric  the  right ;  racemic  acid  possesses  no  power  of  rota- 
^  tion.     2.  Tartaric  acid  requires  y*^,  racemic  acid  5f 

parts  cold  water  for  solution.  3.  The  crystals  of  racemio  acid 
effloresce  in  warm  air;  those  of  tartaric  acid  suffer  no  change. 
4.  The  two  acids  differ  in  crystal  form.  6.  In  a  solution  of  raoe^ 
mate  of  lime  in  dilute  hydrochloric  acid,  ammonia  immediately 
produces  a  white  crystalline  precipitate ;  tartrate  of  lime  is  not 
precipitated  till  after  some  time.  6.  Racemic  acid  precipitates  a 
solution  of  gypsum;  tartaric  acid  does  not.  7.  Lime-water  added 
in  excess  to  racemic  acid,  gives  a  precipitate  which  does  not  dia- 
solve  in  chloride  of  ammonium;  but  the  precipitate  from  tartaric 
acid  is  soluble  in  that  substance. 

ITACONIC  AND  CITRACONIC  ACID. 

Itaconic  and  citraconic  acid  stand  to  each  other  in  a  similar 
proportion  to  fumaric  and  parafumaric  acid,  or  to  tartaric  and  race- 
mic  acid ;  they  are  isomeric,  and  both  correspond  to  the  formula : 
HO,C,H,,03=2riO,CioH„0,=  2HO(C,H„Ox03)'^OxO,.  The  two 
acids  differ  principally  in  their  different  solubility  in  water.  Ac- 
cording to  other  researches,  th«  two  acids  are  said  not  to  be  dif- 
ferent. Both  acids,  by  dry  distillation,  form  citric  acid.  It  is 
probable  that  by  the  first  action  of  heat  they  form  aconjtic  acid, 
and  this  then,  by  further  heating,  decomposes  into  itaconic  and 
citraconic  acid  under  production  of  carbonic  acid;  itaconic  acid 
must  first  arise  and  this  is  transformed  into  citraconic  acid. 
Itaconic  ttcid.         Itacomc  Add   (Citricic  Acid):  110,^0,.     Citric 

acid  is  heated  in  a  retort  until  it  shows  yellow  vapor. 
In  the  distillation  it  is  necessary  to  take  care  that  the  itaconic  acid 
passes  immediately  over  and  does  not  flow  back  again,  because  it 
otherwise  is  changed  into  citraconic  acid.  We  obtain  an  oily  dis- 
tillate of  anhydrous  itaconic  acid  (?)  and  citraconic  acid,  whose 
separation  by  distillation  is  impossible.  The  distillate,  which  after 
a  little  time  stiffens,  is  dissolved  in  sixfold  weight  of  water,  and 
the  solution  evaporated.    At  first  we  obtain  crystals  of  hydrate  of 
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itaconic  acid,  and  by  farther  evaporation  citraconic  acid.  The 
hydrate  of  itaconic  acid  crystallizes  in  octohedrons  with  rhombic 
bases;  inodorous;  tastes  snarplyacid;  easily  soluble  in  hot  wa- 
ter, dissolves  in  17  parts  water  of  10^,  and  in  12  parts  of  20^ ; 
easily  soluble  in  alcohol,  insoluble  in  ether ;  fuses  at  160^  to  a 
colorless  fluid,  and  volatilizes  in  white  suflfocating  vapor.  Upon 
the  action  of  bromine  upon  a  solution  of  neutral  itaconate  of  po- 
taasa,  compare  page  284. 

Itaconic  acid  gives  with  bases  neutral  and  acid  combinations, 
which  have  been  but  little  investigated.  Salts  of  peroxide  of  iron 
color  itaconic  acid  red.  Most  of  the  salts  are  soluble  in  water. 
The  neutral  potassa  saU  forms  a  deliquescent  salt,  which  does  not 
crystallize.  The  acid  salt  appears  in  small  shining  leaflets.  The 
baryta  saltj  BaOyltOj+aq*  crystallizes  in  long  slender  threads  in 
stelliform  groups. 

Itaconate  of  Ethyl:    AeOyltO,,   exhibits  a  colorless   fluid    of 

rreeable  aromatic  odor  and  bitter  taste ;  sp.  gr.  1.050 ;  boils  at 

17^. 

Citraconic    Acid  (Citricic   Acid).     Anhydrous  :  Citraconic  acid. 

GtrOj.  If  the  hydrate  of  itaconic  acid  be  submitted  to  distilla- 
tion, it  decomposes  into  water  and  anhydrous  citraconic  acid;  the 
former  of  which  first  escapes,  and  the  latter  passes  over  at  200^. 
Citraconic  acid  is  also  formed  by  dry  distillation  of  lactic  acid. 
Colorless,  mobile,  inodorous  fluid;  of  caustic,  sour,  and  astringent 
taste;  sp.  gr.  1.247;  boils  at  212^,  but  evaporates  even  at  90^. 

The  hydratCy  H0,Ctr03,  whose  production  is  given  at  itaconic 
acid,  crystallizes  in  four-sided  columns;  decomposes  at  80^  into 
water  and  anhydrous  acid.  Soluble  in  all  proportions  in  water, 
and  easily  soluble  in  alcohol  and  ether.  Bromine  behaves  to- 
wards citraconic  acid  salts  as  to  those  of  itaconic  acid.  Torms^ 
with  bases,  neutral  and  acid  salts. 

If  ammonia  gas  be  conducted  oter  anhydrous  citraconic  acid^ 
we  thus  obtain  a  transparent  glass-like  body,  which  consists  of 
NH3-^2CtrO,. 

The  neutral  potassa  salt  is  easily  soluble  in  water ;  not  crystal- 
lizable;  the  acid  salt  behaves  in  like  manner. 

The  baryta  salty  BaOyCtrO^,  is  obtained  if  a  boiling  hot  solution 
of  citraconic  acid  be  saturated  with  carbonate  of  baryta ;  after 
the  cooling,  it  separates  as  a  white  crystalline  powder. 

The  acid  baryta  salty  BaO,HO,2Ctr03+aq,  crystallizes  from 
the  hot  solution  in  large,  solid,  wart-shaped  groups. 

Citraconate  of  ethyl  quite  agrees  with  itaconate. 
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PYROTARTARIC  ACID: 
HO,pTa03=HO,C4H,.0,-2H0,C,eH^0,. 

Pyrotartaric  acid  is  formed  by  dry  distillation  of  tartaric  and 
and  racemic  acid,  and  is  also  said  to  be  produced  by  long  action 
of  dilate  nitric  acid  upon  sebacic  acid.  It  is  metameric  with  lipi- 
nic  acid.  We  submit  tartaric  acid  to  distillation  at  200  to  800^. 
The  distillate  is  repeatedly  distilled  until  the  residue  becomes 
syrup-thick ;  then  we  change  (he  receiver,  and  distil  to  dryness, 
and  evaporate  the  last  obtained  distillate  in  a  vacuum;  we  obtain 
crystals  of  pyrotartaric  acid,  which  become  pure  by  recrystalliia- 
tion.  Small,  colorless,  inodorous  needles,  of  sour  taste,  and  in'stel* 
liform  groups,  and  which  melt  at  100^  and  boil  at  180^.  Easily 
soluble  in  water  and  alcohol. 

The  statements  respecting  the  properties  of  the  pyrotartaric 
acid  salts  do  not  agree.  A  concentrated  solution  of  the  acid 
gives  no  precipitate  with  baryta-water,  strontia-water,  and  lime- 
water,  as  well  as  with  acetate  of  lead;  vinegar  of  lead  produces 
a  cheese-like  precipitate ;  it  is  said  to  form  principally  acid  salts. 

PYRORACEMIC  ACID 
(Pyronvic  Acid):  HCpUTO^asHCC.H,,©^ 

Pyroracemic  acid  is  formed,  if  tartaric  acid  or  racemic  acid  be 
distilled  at  200  to  220^.  The  distillate,  a  mixture  of  pyrotartaric, 
pyroracemic,  and  acetic  acid,  etc.,  is  distilled  upon  the  water- 
bath  ;  it  passes  over  pyroracemic  and  acetic  acid.  If  the  mixture 
be  digested  with  freshly  precipitated,  carbonate  of  lead,  pyrorace- 
mate  of  lead  is  precipitated,  from  which  the  acid  is  separated  by 
hydrosulphuric  acid.  Appears  as  a  thick,  pale-yellow  syrup;  in  the 
cold  inodorous  ;  smells  by  warming  suffocatingly  sour,  like  hydro- 
chloric acid;  tastes  sharp, sour,  and  bitter;  soluble  in  all  proportions 
in  water,  alcohol,  and  ether.  Suffers  by  distillation  a  partial  de- 
composition under  production  of  a  brown  syrup ;  likewise  by  eva- 
poration of  the  aqueous  solution. 

Pyroracemic  acid  expels  acetic  acid  from  its  compounds.  Most 
of  the  salts  can  be  obtained  in  two  modifications,  one  crystalline, 
and  the  other  gummy ;  the  latter  cannot  be  again  changed  into 
the  former.  The  crystalline  is  obtained,  if  in  the  production  each 
warming  be  avoided  ;  if  the  crystalline  salt  be  boiled  in  the  aque- 
ous solution,  it  is  converted  into  the  gummy  compound.  The  dry 
salts  of  both  modifications,  do  not  bear  a  high  temperature,  with* 
out  becoming  yellow';  they  all  are  colored  at  120^.  Sulphuric 
acid  decomposes  the  dry  acid  only  with  diflSculty.  Most  pyro- 
racemates  of  metallic  oxides  dissolve  in  pure  alkalies  and  their 
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earboDates.  The  acid  salts  are  mostly  solable  in  alcohol  and 
ether ;  they  redden  litmus.  The  neutral  insoluble  salts  are  often 
decomposed  even  by  water.  If  in  the  solution  of  the  salt  a  small 
crystal  of  sulphate  of  protoxide  of  iron  be  placed,  thus  it  is  co- 
lored fire-red;  sulphate  of  copper  produces  after  some  time  a 
white  precipitate. 


'        CITRIC   ACID: 
HO,Ci0.aaHO,C,Hg,0,aaHO(C4H303)'-^xO,. 

Citric  acid  is  found  in  the  juice  of  many  sour- tasting  fruits,  as  in 
that  of  lemons,  oranges,  in  the  fruit  of  PrunuspaduSj  Vaccinium 
vitts  idaea^in  the  tamarind  in  comnSon  with  tartaric  acid, in  currants, 
in  whortleberries,  strawberries,  mostly  in  company  with  malic  acid. 
It  is  generally  procured  from  lemon-juice.  It  is  boiled  with  albu- 
men,  then  filtered,  and  ^at  90^  saturated  with  carbonate  of  lime. 
The  citrate  of  lime  which  separates  particularly  by  boiling,  is, 
after  washing,  decomposed  by  sulphuric  acid.  From  the  hot,  con- 
centrated solution,  the  citric  acid  separates  in  large,  water-clear 
crystals,  whose  primary  form  is  the  direct  rhombic  prism,  and  .it 
corresponds  to  the  formula  H0,CaH305.  If  the  acid  be  left  to 
crystallize  by  spontaneous  evaporation  of  the  aqueous  solution, 
the  crystals  contain  another  atom  of  water  of  crystallization,  which 
escapes  at  100^.  Citric  acid  possesses  a  strong,  sour,  agreeable 
taste,  dissolves  in  0.75  parts  cold,  and  in  0.5  parts  boiling  water ; 
soluble  in  alcohol,  insoluble  in  ether.  Power  of  rotation  aO.  In 
the  aqueous  solution,  citric  acid  decomposes,  after  a  time,  into 
acetic  acid  under  formation  of  mould.  It  melts  at  150^,  and 
decomposes  by  the  first  action  of  heat  into  aconitic  and  carbonic 
acid,  carbonic  oxide,  and  aceton;  by  stronger  heat  the  aconitic 
acid  decomposes  into  itaconic  and  carbonic  acid,  and,  on  the  other 
band,  into  aceton,  and  carbonic  oxide.  With  pumice-stone  or  pla- 
tinum black,  intimately  mixed,  the  decomposition  commences  at 
150  or  160^  under  evolution  of  carbonic  acid.  If  it  be  treated  a 
long  time  with  concentrated  nitric  acid^  it  decomposes  into  oxalic, 
acetic,  and  carbonic  acid  and  water.  By  dry  distillation  with  per- 
oxide  of  manganese  and  dilute  sulphuric  acid,  ammonia  is  obtained 
under  evolution  of  carbonic  acid.  It  reduces  oxide  of  gold.  Upon 
the  action  of  chlorine  and  bromine  on  citric  acid,  and  citric  acid 
salts,  compare  page  284.  Heated  with  hydrate  of  pot^ssaj  it  de- 
composes into  oxalic  and  acetic  acid.  • 

CitratcB.     Citric  acid  combines  with  bases  in  three  prAnnrtmna. 
forming  sesqui-  uni-  and  bi-acid  salts.     If  the  sesqui-r 
exposed  to  a  high  temperature,  1  atom  water  leaves  the 
place  is  taken  by  1  atom  base,  whereby  they,  at  the  sa 
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converted  into  nni-acid  salts  from  8RO+2G0H3,Oa  arises  RO,CaH|, 

{C  H  0 
PQ      *      If  the  salt  comes  in  contact  with  water, 

it  thas  changes  again  into  ordinary  sesqui-acid  salts.  SeB^ 
quieitrate  of  potassaj  8KO,2CiO0,  is  obtained  by  spontaneous 
evaporation  of  a  solution  of  citric  acid  saturated  with  carbonate  of 
potassa.  Forms  stelliform  groups  of  transparent,  pointed  crystals; 
tastes  alkaline,  deliquesces ;  insoluble  in  alcohol.  The  prot-acid 
potassa  salt,  KOiCiO^,  is  obtained  if  a  solution  of  the  preceding 
salt  be  mixed  with  half  as  much  more  citric  acid  as  it  contains. 
Dried  to  an  amorphous  mass,  it  tastes  agreeably  sourish.  The 
bi-acid  salt^  EO,HO,2CiO0+2aq,  appears  in  large,  prismatie 
crystals,  completely  transparent,  tastes  agreeably  acid ;  slightly 
soluble  in  boiling  alcohol ;  is  obtained  if  to  the  prot-acid  salt  an- 
other atom  of  citric  acid  be  added.  Citrate  of  soda  (containing  4 
atoms  %a8e  and  3  atoms  of  acid),  4NaO,HO+8CiOo,  forms  a 
gummy  mass  of  an  agreeable  sour  taste.  Sesquueitrate  ofpotaaa 
%oda,  3KO,2CiO^+8NaO,2CiO,j+4aq,  crystallizes  in  stelliform 
prisms  of  silken  lustre.  Sesquicitrate  of  limey  3CaO,2CiOQ+3aq, 
IS  obtained  if  a  solution  of  simple  citrate  of  potassa  or  soda  be 
mixed  with  chloride  of  calcium  ;  a  crystalline  powder  more  easily 
soluble  in  cold  water  than  in  boiling.  If  lime-water  be  accurately 
saturated  with  citric  acid,  no  precipitate  forms  in  the  cold,  but  b^ 
heating,  citrate  of  lime  is  deposited ;  likewise  ammonia  precipi- 
tates citrate  of  lime  from  its  solution  only  in  the  heat.  The  neu^ 
tral  citrate  of  limey  CaO,CiOg+aq,  forms  leafy,  shining  crystals, 
and  is  obtained  by  dissolving  the  former  compound  in  a  warm  so- 
lution of  citric  acid.  Decomposes  by  washing  with  water  into  a 
white  powder  which  consists  of  5  atoms  of  lime  and  4  atoms  citric 
acid=3CaO,2Ci03+2(CaO,CiO,). 

Combinations  ^'f^^^^^  ^f  '^^ethyl :  3MeO,2CiO^,  is  obtained  by 
of  citric  neid  the  introduction  of  hydrochloric  acid  gas  into  a  solu- 
with  oxides  of  tion  of  citric  acid  in  wood-spirit.  Forms  prismatic 
tte  Methyl        crystals.     Citrate  of  ethyl :  3AeO,2CiOa,  is  obtained 

in  a  similar  manner.  Colorless,  oily  liquid,  of  bitter, 
disagreeable  taste,  inodorous;  sp.gr.  1.142.  Decomposes  at  283^. 
Easily  soluble  in  alcohol. 

SACCHARIC  ACID  AND  MUCIC  ACID. 

Saccharic  acid  and  mucic  acid  are  isomeric,  and  both  corre- 
spond to  the  formula  HOjC^H^iO^.    The  former  is  produced  by  the 
action  of  nitric  acid  upon  sugar  and  the  latter  by  the  like  action 
upon  gum,  mucilage  of  plants,  and  milk  sugar. 
Saccharic  acid.        Saccharic   Acid:     IIO,SaO,-IIO,C.H„0,-HO 

(C^H^OJ  OxOj.  We  dissolve  one  pound  sugar,  by 
gentle  heat,  in  a  large  bowl,  in  three  pounds  nitric  acid  of  1.25 
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sp.  gr.;  as  bubbles  of  nitric  acid  appear,  the  bowl  is  removed 
from  the  fire.  When  the  first  action  is  over  and  the  temperature 
has  fallen  to  50^,  we  preserve  this  temperature  so  long  as  nitrous 
add  is  evolved.  Afterward  the  mass  is  mixed  with  water  satura- 
ted with  carbonate  of  potassa,  and  to  the  saturated  solution  some 
acetic  acid  added.  After  a  few  days,  acid  saccharate  of  potassa 
10  deposited,  which  is  purified  by  recrystallization.  This  salt  is 
dissolved  in  water,  the  solution  neutralized  by  potassa,  precipitated 
by  sulphate  of  cadmium,  and  the  saccharate  of  cadmium  decomposed 
by  hydrosulphuric  acid.  Dries  by  evaporation  in  a  yacuum  over 
sulphuric  acid  to  a  brittle  mass  which,  in  the  air,  immediately  be- 
comes moist  and  viscid;  tastes  very  sour,  soluble  in  all  proportions 
in  water  and  alcohol.  Is  converted  by  boiling  with  nitric  acid 
into  oxalic  acid,  and  decomposes  by  heating  with  concentrated 
potassa  solution  into  oxalic  and  acetic  acid.  With  bases  it 
gives  neutral  and  acid  salts.  The  neutral  potassa  salty  KO,SaO„ 
n)nns  a  white  crystalline  mass  easily  soluble  in  water.  The  acid 
mUt^  KO,HO,2Sa07,  easily  crystallizes,  dissolves  in  80  or  .90  parts 
water.  Saccharate  of  baryta^  BaOfSaO^,  appears  as  a  granular 
inrystalline  powder,  soluble  with  difficulty,  if  a  boiling  solution  of 
the  neutral  potassa  salt  bo  mixed  with  chloride  of  barium. 

MucicAcid:  HOMu07=.HO,CaH^,07.  Appears  Mucicacid. 
aa  a  sandy  white  powder,  which  reddens  litmus  and 
possesses  a  feeble  acid  taste ;  dissolves  in  60  to  80  parts  boiling  wa- 
ter ;  by  cooling  ^  is  deposited  as  a  crystalline  powder.  Is  obtained 
if  gum  or  milk  sugar  be  heated  with  6  parts  dilute  nitric  acid  un- 
til the  nitric  acid  has  gone  over.  If  we  evaporate  a  hot  saturated 
aqueous  solution  of  mucic  acid  to  dryness,  and  dissolve  the  residue 
in  alcohol,  there  remains,  after  the  spontaneous  evaporation,  a 
crystalline  crust  of  metamucic  acid;  it  has  the  same  constitution 
aa  mucic  acid,  but  tastes  more  acid,  is  more  soluble  in  water,  and 
also  soluble  in  alcohol.  If  it  be  dissolved  in  boiling  water,  mucic 
acid  is  again  separated  by  cooling.  By  dry  distillation,  mucic 
acid  is  decomposed  into  pyromucic  acid,  G^Qllfig,  and  an  empyreu- 
laatic  product.  Mucic  acid  is  weak,  and  gives  with  bases  acid  and 
neutral  salts,  mostly  insoluble ;  the  combinations  with  the  alkalies 
are  soluble.  If  to  a  solution  of  nitrate  of  protoxide  of  mercury  a 
solution  of  mucic  acid  be  added,  immediately  a  copious  white  pre- 
cipitate is  formed ;  if  the  same  experiment  be  made  with  the  meta- 
mucic acid,  after  some  time,  a  granular  precipitate  is  formed.  In 
general,  the  solubility  of  the  metamucic  acid  salts  is  greater  than 
that  of  the  mucic  acid  salts.  The  potassa  salt  forms  small  neutral 
crystals  soluble  in  hot  water.  The  soda  salt  separates  from  the 
hot  solution  in  crystalline  crusts. 

Mucate  of  Methyl:  MeO,Mu07.  Crystallizes  in  flat,  six-sided, 
rhombic  prisms,  easily  soluble  in  boiling  water  and  in  210  parts 
boiling  aclohol ;  non-volatile. 
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Mueate  of  Ethyl:  AeO^MuO^.  We  gently  heat  mncic  acid 
fourfold  its  weight  of  Bulphurio  acid,  and,  after  12  hoars,  add  4 
parts  alcohol.  After  24  hours  the  stiffened  mass  is  shaken  witk 
water,  whereby  mucic  ether  is  precipitated.  Crystallises  from  dis 
alcoholic  solution  in  water-clear,  colorless,  quadrilateral  prisms, 
which  taste  bitter;  melts  at  158^;  easily  soluble  in  alcohol  and  hot 
water,  insoluble  in  ether  ;  decomposes  at  170^  into  water,  alcohol, 
carbonic,  pyromucic,  and  acetic  acid,  etc.  Chlorine  decomposes 
the  compound. 

CHELIDONICACID: 
HO,ChOg=HO,CyH,05. 

Chelidonie  acid  is  found  in  Ch^lidonium  majuB^  and  in  greatest 
quantity  in  the  time  of  flowering.  The  expressed  juice  is  boiled 
away,  filtered,  the  filtrate  acidulated  with  nitric  acid,  and  then 
nitrate  of  lead  added  in  small  quantity,  so  lon^;*  as  a  crystallins 
precipitate  of  chelidonate  of  lead  with  chelidonate  of  lime  is 
formed.  This  is  diffused  in  water,  and  decomposed  by  hydrosid- 
phuric  acid.  The  obtained  solution  of  acid  chelidonate  of  lime  is 
neutralized  with  chalk,  and,  by  evaporation  and  recrystallisatioD, 
the  pure  chelidonate  of  lime  procured ;  the  same  is  decomposed 
by  carbonate  of  ammonia,  and  the  obtained  ammonia  salt  mixed 
with  hydrochloric  acid,  whereby  the  chelidonie  acid  is  precipitated. 
It  is  purified  by  recrystallization  from  hot  alcohol.  Appears  is 
long  siiky  crystals,  which  contain  1  atom  water  of  crystallisation ; 
inodorous,  and  of  a  strong  acid  taste;  dissolves  in  106  parts  cold 
water,  in  26  parts  of  boiling  and  in  709  parts  alcohol.  The  acid 
decomposes  at  220  to  225^ ;  it  becomes  soft  under  evolution  of 
carbonic  acid.  It  is  not  acted  upon  by  fuming  nitric  acid^  but 
briskly  decomposed  by  dilute;  also,  is  it  dissolved  hj  eoncentraUi 
sulphuric  acid  without  change. 

Chelodinie  acid  is  strong,  and  dissolves  iron  and  zinc  under  evo- 
lution of  hydrogen ;  it  forms  a  few  basic,  neutral,  and  acid  salts, 
and  also  gives  like  oxalic  acid  quadri-acid  salts.  The  basic  salts 
consist  of  3  atoms  base  and  2  atoms  acid,  and  are  yellow ;  but 
they  very  easily  yield  1  atom  of  base  to  the  carbonic  acid  of  the 
air,  whilst  neutral  salts  are  formed.  Many  salts  contain  water  of 
orystallization  very  intimately  combined,  and  do  not  lose  it  at 
100^.  The  neutral  ammonia  salt  crystallizes  in  white  prisms  of 
a  silky  lustre ;  at  160^  carbonic  acid  is  evolved  under  formation  of 
a  new  acid. 

Sesqui-chelidonate  of  Potaasa:  8KO,2ChO,.  It  separates,  if 
to  a  solution  of  the  neutral  salts  an  alcoholic  potassa  solution  be 
added;  forms  amber-yellow  crusts. 

ProtO'chelidonate  of  Soda:   NaO,GhO|+4aq,  is  obtained  by 
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decomposition  of  the  neutral  potassa  salt  by  carbonate  of  soda ; 
fine  needles  of  silky  Instre;  easily  soluble  in  water. 

The  BichelidonaU  of  Soda :  NaOyHO,2GhOf+4aq,  crystallizes 
in  fine  needles,  which  are  deposited,  if  to  the  neutral  salt  ^d  part 
chelidonic  acid  be  added  ;  by  recrystallization  it  decomposes  into 
frotO'  and  quadri-acid  saUsj  NaO,3HO,4Gh03+5aq,  which  crys- 
tallize in  fine  needles. 

Simple  Chelidonate  of  Lime:  GaO,GhOf+3aq.  Its  production 
is  above  given.  Forms  in  prismatic  crystals  of  silky  lustre ;  solu- 
ble with  diflBculty  in  cold  water,  and  easily  soluble  in  boiling. 

The  quadri-acid  %aU:  GaO,3HO,4ChO^+3aq,  crystallizes  in 
needles. 

MECONICACID: 
HO,Me0^s=BHO,C^H,0^ 

Meeonie  acid  pontains  1  atom  more  of  oxygen  than  chelidonic 
acid.  It  is  found  in  opium.  To  a  concentrated  cold  aqueous  ex- 
tract of  opium  we  add  chloride  of  calcium,  whereby  a  mixture  of 
meconate  and  sulphate  of  lime  is  precipitated.  The  precipitate, 
washed  with  water  and  alcohol,  is  treated  with  water  of  90^,  and 
some  hydrochloric  acid  ;  we  obtain  a  solution  of  acid  meconate  of 
lime,  which,  during  cooling,  is  deposited  in  crystals ;  if  these  are 
teveral  times  treated  with  water  of  90%  and  some  hydrochloric 
acid,  we  obtain  pure  meconic  acid.  It  crystallizes  from  the  aque- 
008  solution  in  beautiful  white,  transparent  micaceous  scales,  which 
contain  2  atoms  water.  Inodorous  ;  tastes  slightly  sour;  dissolves 
in  4  parts  hot  water,  and  imparts  a  deep-red  color  to  salts  of  per- 
oxide of  iron. 

If  the  aqueous  solution  be  boiled  a  long  time  with  hydrochloric 
add,  it  separates  into  comenic  acid,  G^H^tO^  and  carbonic  acid ; 
the  same  follows  by  heating  the  dry  acid  to  200^;  at  250^  it  de- 
composes into  pyromeconic  acid,  G,oH,,Of,  water,  and  carbonic 
acid.  Nitric  acid  quickly  decomposes  meconic  acid  under  produc- 
tion of  oxalic  and  carbonic  acid. 

If  the  nitric  acid  solution  of  meconate  of  silver  be  warmed,  a 
▼iolent  reaction  sets  in  under  production  of  cyanide  of  silver,  with- 
out evolution  of  nitrous  acid.  If  it  be  warmed  with  an  excess  of 
potassa  solution,  it  decomposes  into  carbonic  acid,  oxalic  acid, 
and  a  brown  material. 

The  meconic  add  sglts  are  generally  soluble  with  difficulty  and 
orystallizable;  there  are  neutral  and  acid  salts,  which  color  per- 
oxide of  iron  salts   red. 

The  potassa  salty  KOfMeO^,  crystallizes  in  colorless  needles  of 
nlky  lustre ;  if  to  the  solution  more  meconic  acid  be  added,«  thus 
is  the  acid  salt  precipitated. 
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Simple  MeconaU  of  Lime :  CaO,MeOA+  aq.  If  a  solation  of 
simple  meconate  of  lime  be  brought  together  with  a  hot  concen* 
trated  solution  of  chloride  of  calcium,  a  white  precipitate  arises. 

The  acid  lime  tally  CaO,HO,2MeO^+aq,  crystallizes  in  prisms; 
in  water  soluble  with  difficulty. 

KOMENIC  ACID: 

Komenic  acid  is  formed  by  boiling  the  aqueous  solution  of  me- 
conic  acid  with  hydrochloric  acid,  it  crystallizes  in  white  grains 
and  warts  of  stony  hardness,  which  dissolve  in  16  parts  boiling 
water  and  precipitate  salts  of  peroxide  of  iron  with  red  color. 
Decomposes  at  150^  into  pyromeconic  acid,  water,  and  carbonic 
acid.  Nitric  acid  decomposes  it,  under  violent  action,  into  car- 
bonic and  oxalic  acid.     It  forms  with  bases  neutral  and  acid  salts. 

PYROMUCIC  ACID  AND  PYROMECONIC  ACID. 

Both  acids  have  the  same  constitution,  and  correspond  to  the 
formula  HO,C,oH„0,. 

^^  Pyromucie  Acid:  HO,pMuO,.     We  submit  mucie 

ip^macio         ^^j^  ^^  j^y  distillation,  mix  the  obtained  sublimate 

and  distillate  with  fourfold  weight  of  water,  and 
evaporate  the  fluid  separated  from  the  empyreumatic  oils.  The 
obtained  pyromucie  acid  is  purified  by  sublimation.  White  long 
leaves;  inodorous;  of  strong  acid  taste;  melts  at  130^,  and  sub- 
limes in  white  suffocating  vapor;  soluble  in  28  parts  cold  and  4 parts 
boiling  water.     Burns  with  clear  flame.    Nitric  acid  has  no  effect. 

The  pyromucie  acid  salts  have  no  fixed  character.  If  a  hot 
solution  of  the  acid  be  saturated  with  carbonate  of  lead,  we  obtain 
by  evaporation  brown,  transparent,  oily  drops,  which,  by  degrees, 
dry  to  an  opaque,  white,  hard  mass. 

Pyromucate  of  Ethyl:  AeOpMuO^,  is  obtained  when  we  distil 
10  parts  pyromucie  acid,  20  parts  alcohol,  and  5  parts  concentrated 
hydrochloric  acid,  and  4  or  5  times  pour  back  into  the  retort  what 
has  gone  over.  The  last  obtained  distillate  is  mixed  with  water, 
whereby  the  ether  is  precipitated  in  the  form  of  an  oil,  which 
after  a  few  minutes  crystallizes  in  prisms.  It  is  purified  by  distil- 
lation. Colorless,  leafy,  fatty  mass  of  slight  elder  odor;  of  bitter 
and  suffocating  taste;  melts  at  34^;  boils  al  208^;  soluble  in  all 
proportions  in  alcohol  and  ether. 

If  dry  chlorine  gas  be  led  into  the  ether,  we  obtain  a  symp- 
thiclj^  transparent  fluid,  which  is  said  to  contain  1  atom  ether  and 
4  atoms  chlorine. 
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Pyromeconie  Acid :  HO,pMeOj=aHO,Cj(,H3,0,= 
HO,b,H,0^^(C„C,H)0^  is  obtained,  if  meconic  or  P^^'^^o^*' 
komenic   acid   be  submitted  to  dry  distillation   at 
280^.     Crystallizes  from  the  alcoholic  solution  in  long  colorless 
prisms;  melts  at  120  to  125^;  sublimes  without  residue;  easily 
soluble  in  water  and  alcohol.     An  extremely  weak  acid;  salts  of 
peroxide  of  iron  impart  to  the  solution  a  deep-red  color;  it  re- 
duces oxide  of  silver  and  gold  solution.     A  drop  of  potassa  solu- 
tion suffices  to  impart  to  the  solution  of  pyromeconie   acid  an 
alkaline  reaction. 

If  to  an  alcoholic  solution  of  the  acid  potassa  or  ammonia  be 
added,  thus,  by  evaporation,  the  pure  pyromeconie  acid  crystal- 
lises. If  hydrate  of  lime  be  heated  with  a  solution  of  the  acid, 
there  is  deposited  from  the  hot-filtered  solution  small  hard  crys- 
tals of  pyromeconate  of  lime. 

KINIC  ACID: 
(Chinio  Acid,  Chinasaure,  o.) :  HO,ChiO,o=:HQ,C^H,o,0,o. 

Kinie  acid  is  found  in  cinchona  bark  in  combination  with  chinin 
(quinia)  and  cinchonin  (cinchonia).  Yellow  cinchona  bark  is  ex- 
tracted with  cold  water,  the  organic  bases  precipitated  by  lime- 
water,  and  the  abfiltered  fluid  evaporated  to  syrup-thickness.  The 
crystalline  paste,  which  is  formed  after  a  few  days,  is  expressed, 
then  dissolved  in  water,  and,  by  repeated  crystallization,  pure 
kinate  of  lime  is  procured.  This  salt  is  decomposed  by  sulphuric 
aeid,  and  the  solution,  separated  from  the  sulphate  of  lime,  is  eva- 
porated. From  the  aqueous  alcoholic  solution  the  acid  forms 
small  transparent  crystals,  which  contain  1  atom  water  of  crystal- 
lisation, which  last  is  lost  at  150^;  of  strong  acid  taste;  dissolves 
in  2|  parts  cold  water ;  also  soluble  in  alcohol. 

If  kinic  acid  be  submitted  to  dry  distillation,  we  obtain  phenol, 
salicylous  acid,  benzoic  acid,  hydrobenzid,  hydrochinon  {vide  page 
210),  and  tar-like  substances.  Heated  with  peroxide  o/ manganese 
and  dilute  sulphuric  acidy  it  evolves  vapor  of  chinon.  Nitric  acid 
decomposes  the  acid  under  production  of  oxalic  acid. 

Kinic  acid  is  rather  strong,  and  forms  basic  and  neutral  salts 
soluble  in  water;  mostly  crystallizable.  The  basic  lead  salt,  when 
exposed  to  the  temperature  of  200^,  loses  2  atoms  water,  and 
then  consists  of  2PbO,Ci^HgOg. 

Kinate  of  potassa  and  ammonia  are  deliquescent  salts.  The 
soda  salt  crystallizes  in  needles;  the  baryta  salt  in  dodecahedrons. 
The  potassa  salt^  CaO,ChiO,o+10aq,  crystallizes  in  rhomboidal 
leaflets,  which  lose  the  water  of  crystallization  at  100^;  it  dis- 
solves in  6  parts  cold  water. 

Kinate  of  Silver:  AgO,ChiO,^,-|-aq,  forms  white,  wait/  crys- 
tals; becoming  black  in  the  air. 
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VERATRIC  ACID: 
HO,yeO,«kHO,G,,H^07. 

Veratrie  acid  is  found  in  the  seeds  of  Veratrum  Bobadilla.  The 
seeds  are  extracted  by  alcohol  containing  sulphoric  acid,  the  ob- 
tained extract  decomposed  by  milk  of  lime,  and  the  alcohol  dis- 
tilled off.  The  residual  fluid  is  filtered  from  the  deposited  Yeratrin 
and  over-saturated  with  sulphuric  acid.  The  veratrie  acid,  which 
is  precipitated,  is  purified  by  recrystallization  from  alcohol.  Co- 
lorless, four-sided  columns;  reddens  litmus;  insoluble  in  ether, 
soluble  in  alcohol  and  boiling  water.  Cautiously  heated  upon 
platinum  foil,  the  crystals  volatilize  without  decomposition.  The 
combinations  with  the  alkalies  are  soluble  in  water.  Acetate  of 
lead  and  nitrate  of  silver  in  the  concentrated  solution  of  the  am- 
monia salt,  bring  forth  white  pfecipitates,  which  vanish  upon  the 
addition  of  water  and  alcohol. 

Veratrate  of  Etiyli  AeOyVeO,,  forms  a  solid,  radiated  crystal- 
line, inodorous  mass;  easily  pulverizable;  readily  soluble  in  alco- 
hol ;  of  bitterish  burning  taste ;  sp.  gr.  1.141 ;  not  volatile,  with- 
out partial  decomposition. 

OPIANIC    ACID: 

Opianic  acid  is  formed  by  decomposition  of  mtrcotin,  and  its 
production  is  given  with  that  of  the  latter.  It  crystallizes  in  thin, 
very  small  prisms;  colorless,  very  voluminous,  bitter  tasting,  and 
reacting  slightly  acid.  Sparingly  soluble  in  cold  water,  easily  in 
boiling,  as  well  as  in  alcohol  and  ether.  It  melts  at  140^,  and, 
after  some  time,  changes  into  a  white  mass  insoluble  in  water,  al- 
cohol, and  ether.  Opianic  acid  is  not  volatile.  If  it  be  heated  to 
boiling  with  superoxide  of  lead  and  water,  and  then  sulphuric  add 
.  .  .  added  in  drops,  it  is  converted  into  hemipinie  aeid 

Hemipmic         HO,C,oU40,+2aq,  which  crystallizes  from  the  hot 

aqueous  solution  in  regular,  colorless,  quadrilateral 
prisms ;  it  tastes  acid,  is  soluble  with  diflSculty  in  water,  and  easily 
m  alcohol,  melts  at  180^,  sublimes  like  benzoic  acid,  and,  when 
warmed  with  superoxide  of  load,  sulphuric  acid  decomposes  into 
carbonic  acid  and  water.  If  the  solution  of  opianic  acid  in  hot 
aqueous  sulphurous  acid  be  evaporated,  there  remains  the  opian- 

sulphurous  acid^  IIO,C^Hg07,2SO„  as  a  crystalline, 
^Tcw!  ^*  '^   inodorous  mass,  which,  brought  in  contact  with  water, 

is  again  converted  partly  into  opinaic  acid  under 
evolution  of  sulphurous  acid.    If  into  a  solution  of  opianic  acid 
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warmed  to  70^  hjdrosnlpharic  acid  be  seyeral  days 
conducted,  and  if  we  then  heat  the  fluid  to  boiling,  ^^-opi"^« 
the  sulpKo-pianie  aetd  (which  has  separated  as  a 
jellow  powder)  melts  to  a  pale-yellow  clear  oil,  which  stiffens  as 
a  transparent,  amorphous,  sulphur-yellow  mass;    the   unmelted 
acid  crystallizes  from  the  alcoholic  solution  in  fine  transparent 
pale-yellow  crystals.     Sulph-opianic  acid  consists  of  HO,G„H0, 
Op2HS. 

Opianic  Aeid  Salts.  A  hot,  saturated,  aqueous  solution  of 
opianic  acid  dissolves  the  carbonates  of  baryta,  lead,  and  silver, 
with  effervescence,  and  forms  with  the  bases  salts  soluble  and 
crystallizable.  Ammonia  is  absorbed  by  opianic  acid  under  evo- 
lution of  heat. 

If  a  solution  of  opianic  acid  in  aqueous  ammonia' be  evaporated, 
we  obtain  a  transparent  amorphous  mass;  and  if  this  be  exposed 
to  the  temperature  of  100^  so  long  as  ammonia  is  evolved,  there 
remains  opiammon  as  a  lemon-yellow  powder  inso-  opiammon. 
lable  in  water,  which  consists  of  NC^H,yO,j«(NHj, 

If  this  powder  be  heated  with  water  to  150^  in  a  glass  tube 
dosed  by  fusion,  it  decomposes  into  opianic  acid  and  opianate  of 
ammonia;  brought  together  with  caustic  alkalies,  it  does  not 
evolve  ammonia  until  after  some  time;  if  the  obtained  yellow 
solution  be  boiled  until  no  more  ammonia  is  evolved,  xanthopenio. 
and  the  hydrochloric  acid  be  added,  xanthopenie  aeid 
is  deposited  as  a  lemon-yellow  crystalline  powder. 

(wianiUe  of  Ethyl:  AeO,OpOo,  crystallizes  in  fine  fascicu- 
latea  prisms,  which  melt  at  100^ ;  it  decomposes,  in  contact  with 
alkalies,  into  alcohol  and  opianic  acid. 

Boletie  aeid  is  found  in  the  juice  of  Boletus  peett-  Appendix  to  the 
daigniaritie.     Crystallizes ;  colorless ;  of  strong  acid  ^^^^  o^  ^" 
taste;  sublimable;  precipitates  the  salts  of  peroxide  ^^^^' 
of  iron. 

Fungie  acid  is  found  in  many  Fungi^  in  Peziza  Acids,  whose 
nigra,  Hydnum  hyhridum.  Boletus  Juglandis,  etc. ;  STS" 'SS' 
not  crystallizable;  colorless;   strongly  acid;  easily  doubtftii 
soluble  in  water. 

Bebeeruic  add  is  found  in  the  bebeeru  bark ;  a  white,  crystal- 
line, wax-like  mass;  deliauesces;  sublimes  in  white  needles. 

AehiUeic  acid  is  found  in  the  herb  of  Achillea  millefolium; 
erystallizes  in  quadrilateral,  completely  colorless  prisms;  dissolves 
in  2  parts  water;  strongly  acid ;  inodorous;  non- volatile. 

ICramerie  acid  is  found  in  the  root  of  Krameria  triandra; 
erystallizes ;  tastes  sour ;  non-volatile,  and  possesses  the  remark- 
20 
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able  property  of  withdrawing  sulphuric  acid  from  sulphate  of 
baryta. 

Igasuric  add  is  found  in  St.  Ignatius*  beans.  Tobitete  aeid 
in  tobacco  leaves.  Onidie  add  in  the  seed  of  Dcq>hne  gnidium, 
Solanic  add  in  Solanum  nigrum.  Uupharbie  add  in  Be?enJ 
species  of  Euphorbia^  etc. 

MESOXALIC  ACID: 
HO,C,04,s=2HO,C,Og. 

Me^oxalic  add  is  obtained  if  the  saturated  warm  solutiooi  of 
allozanate  of  baryta  {vide  Uric  Acid)  be  heated  to  boiling; 
under  evolution  of  carbonic  acid,  the  mesoxalate  of  baryta  is  de> 
posited;  it  is  decomposed  in  its  aqueous  solution  by  sulphuric 
acid.  Crystallizes  from  its  aqueous  solution;  possesses  a  very 
sour  taste,  and  is  easily  soluble  in  water. 

Baryta^  limey  and  diver  taUd  are  precipitated  by  mesozalie 
acid,  only  when  an  alkali  is  present.  Nitric  acid  changes  the 
salts  into  oxalic  acid  compounds. 

MELLITIC  ACID: 
HO,C,Hy 

Mellttic  add  is  found  in  combination  with  alumina  in  mellite 
(honey-stone),  a  mineral  occurring  rarely  in  strata  of  brown  coal. 
This  mineral  is  finely  ground  and  treated  with  a  concentrated 
solution  of  carbonate  of  ammonia.  We  obtain  under  etferrescence 
acid  mellitate  of  ammonia,  and  by  saturating  the  solution  with 
ammonia,  the  neutral  salt,  which  is  purified  by  recrystallization. 
If  we  boil  the  ammonia  salt  with  baryta-water,  we  obtain  met 
litato  of  baryta,  and  from  this,  by  digesting  with  sulphuric  acid, 
the  pure  mellitic  acid.  Crystallizes  from  the  concentrated  solution 
in  needles;  easily  soluble  in  water  and  alcohol;  of  a  sharp  acid 
taste,  and  durable  in  the  air ;  the  acid  bums  with  a  clear,  luminous 
flame  under  diffusion  of  an  aromatic  odor,  and  is  decomposed  by 
either  fuming  nitric  acid  or  concentrated  sulphuric  acid. 

The  mellitic  add  9alt8  mostly  crystallize;  there  are  neutral  and 
acid  salts  known.  The  ammonia  salty  NH^,0,C40.+  Saq,  crystal- 
lizes, and  by  efllorescence  loses  1  atom  water.  If  a  solution  of 
mellitate  of  copper  in  ammonia  be  mixed  with  hydrosulphurio 
acid,  we  thus  obtain  ter-mellitate  of  ammonia. 

The  neutral  pota$$a  Baity  KOyCfi^+iiiciy  forms  rhombic  efflor- 
escing crystals.  The  add  potaBsa  salt  appears  in  large  transpa- 
rent crystals  =KO,HO,2C^03+4aq.  The  baryta  talt  is  precipi- 
tated by  double  decomposition  as  a  white  mass,  which  unites  in 
shining  crystal  scales.  The  silver  salty  AgOyC^O^  appears  as  a 
fine,  crystalline,  scaly  powder. 
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MellUate  of  Ethyl  (?).  If  the  boiling  alcoholic  solution  of 
xnellitic  acid  be  evaporated,  there  remains  a  gnm-like  mass 
which,  when  water  is  poured  over  it,  changes  into  a  white,  sour- 
tasting  powder. 

Paramid:  HO(NC,rCA-(NH,C«OrC,0,.    If 
mellitate  of  ammonia  be  exposed  to  a  temperature  of 
150^,  ammonia  is  evolved,  and  a  jelloVish  powder  remains,  which 
consists  of  paramid  and  euchronate  of  ammonia.    Water  with- 
draws the  latter,  whilst  the  former  remains. 

Paramid  is  a  white,  hard,  tasteless,  and  inodorous  mass,  which, 
rubbed  with  water,  smells  like  clay ;  insoluble  in  water,  alcohol^ 
nitric  acid,  and  nitro-hydrochloric  acid  itself.  If  with  water  it 
be  a  long  time  exposed  to  the  temperature  of  100^,  a  part  of  it  is 
decomposed  under  production  of  acid  euchronato*  and  acid  melli- 
tate of  ammonia.  If  it  be  exposed  with  water  to  a  temperature 
of  200^  in  a  tube  closed  by  fusion,  it  is  completely  converted  into 
acid  mellitate  of  ammonia.  If  pure  ammonia  be  poured  upon  it, 
immediately  it  becomes  yellow,  voluminous,  and  is  partially  dis- 
solved. 

If  the  solution  be  immediately  brought  into  hydrochloric  acid, 
a  white  crystalline  body  is  precipitated,  which  is  Paramidioadd. 
named  Paramidic  acid.     This  consists  of  TS^GJl^ 
Oi..*2HO(3NH,C40r8C^O„  which  is  little  soluble  in  hot  water,, 
and  shows  upon  zinc  the  reaction  of  euchronic  acid. 

Paramid  gives,  with  oxide  of  silver,  a  combination  aAgO-f- 
Qm^GfiY^Cfi^.  Paramid  is  decomposed  at  200^,  under  forma- 
tion of  oxalate  of  ammonia  and  a  sublimate  consisting  of  yellow 
needles. 

Euchronic  Acid:  2HO(NCJ'"2C^03+2aq.    Eu-  . 

chronate  of  ammonia,  which  is  obtained  in  common  ^^"^""^  **^^ 
with  paramid,  is  dissolved  in  boiling  water,  and  the  solution  mixed 
with  hydrochloric  acid.  During  the  cooling  the  euchronic  acid  is 
deposited  in  small  four-sided  prisms,  which  contain  2  atoms  water. 
Scarcely  soluble  in  cold  water.  The  aqueous  solution  of  euchronic 
acid  suffers  no  change  from  hot  hydrochloric  aud  nitric  acid.  Ex- 
posed with  water  to  200^  in  a  glass  tube  closed  by  fusion,  it  is  con- 
verted into  acid  mellitate  of  ammonia.  If  a  hot  solution  of  euchro- 
nic acid  be  mixed  with  a  dilute  solution  of  acetate  of  lead  micro- 
scopic crvstals  are  separated,  which  consist  of  PbO,HO(NC4)'^ 
2C,0,+4aq. 

The'  iilver  %alt  exhibits  a  sulphur-yellow,  heavy  powder,  and 
consists  of  2AgO+(NCX2C;a3-J-aq. 

If  a  bright  piece  of  zinc  be  brought  into  an  aque- 
ous solution  of  euchronic  acid,  it  is  immediately  ^"®^'^'^- 
changed  into  a  blue  body,  euchron^  which  precipitates  upon  the 
zinc.    If  the  zinc  be  dipped  a  moment  in  dilute  hydrochloric  acii, 
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the  euclron  is  dissolved  away,  and  it  then  appears  as  a  black 
mass,  which  dissolves  in  ammonia,  and  in  dilate,  pare  potassa,  with  a 
splendid  parple  color.  Eachron  is  converted  by  gentle  heat  im- 
mediately into  euchronic  acid. 

CROCONIC  ACE)  AND  RHODIZONIC  ACID. 

0 

In  making  potassium  (by  highly  heating  charred  tartar  with 
coal),  with  the  vapor  of  potassinm  there  is  emitted  a  black 
smoke,  which  is  condensed  when  the  emitted  gaseous  miztare 
is  conducted  into  several  bottles  partly  filled  with  naphtha. 
This  black  mass  is  formed  bv  combination  of  carbolic  oxide  with 

?ota88iam.  It  is  supposed  that  this  black  bodv  consists  of  K3+ 
CO.  If  this  tnass  be  dissolved  in  cold  alcohol,  rhodizonate  of 
potassa  remains  behind,  which,  especially  by  the  presence  of  free 
potassa,  decomposes  into  croconic  acid  and  oxalate  of  potassa. 

Croconic  Acid:  HO,C,0^.  Finely  pulverized  croconate  of  po- 
^^    .  tassa  is  shaken  with  alcohol,  to  which  not  quite  so 

Crocomo  acid.  YsiyxalL  sulphuric  acid  is  added  as  is  necessary  complete- 
ly to  decompose  the  salt.  From  the  alcoholic  solation  the  croconic 
acid  is  obtained  in  transparent  red-yellow,  inodorous  prisms  of 
astringent,  sourish  taste,  which  color  the  skin  deep-yellow,  and 
are  solable  in  water,  alcohol,  and  ether.  If  croconate  of  potassa 
be  treated  with  nitric  aeid^  there  remains  after  evaporation  a  yel- 
low salt  mass.  Chlorine  likewise  decomposes  the  acid.  The  ero- 
conic  acid  $aUs  are  in  part  yellow,  part  yellowish-red,  and  part 
yellowish-brown.  The  neutral  potasBa  taft,  K0,C40^+2aq,  crys- 
tallizes in  reddish-yellow,  transparent,  six  or  eight-sided  prisms ; 
easily  solable  in  water,  insoluble  in  anhydrous  alcohol,  neutral; 
and  tastes  like  nitrate  of  potassa.  The  soda  salt  crystallizes  in 
prisms.  The  baryta  salt  appears  as  a  yellow,  insoluble  powder; 
the  copper  salt^  GuOyC^O^+Saq,  crystallizes  in  small  rhombic  co- 
lumns, whose  faces  possess  a  lively  semi-metallic  lustre,  and  reflect 
the  light  with  a  dark  blue  color.  The  powder  of  the  saJt  is  lemon- 
yellow;  heated  in  the  air,  it  decomposes  under  emission  of  sparks. 
The  salt  los^s  at  100^  2  atoms  of  water. 

.  Rhodizonic  Add:  C7O7  (?).      Rhodizonate  of  po- 

acid."^'^^  tassa,  which  remains  behind  when  the  above-men- 
tioned black  mass  is  completely  extracted  by  alcohol, 
is  diffused  in  absolute  alcohol  not  completely  decomposed  by  sul- 
phuric acid,  and  the  alcoholic  solution  evaporated.  Appears  in 
pale  orange-yellow,  fine,  short  needles,  or  in  brown-black  dodeca- 
hedrons. Inodorous;  tastes  astringently  sour;  reddens  litmus, 
and  colors  the  skin  brown-yellow.  If  the  aqueous  yellow  solution 
be  left  a  long  time  in  the  air,  it  decomposes  into  croconic  and 
dkalic  acid.     Concentrated  acid  quickly  decomposes  the  acid ;  an 
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alkaline  solution  soon  contains  croeonic  and  oxalic  acid.  The 
rhodizonie  add  buUb  most  all  possess  a  rose-red  to  blood-red  color; 
under  the  polishing  brush  they  assume  a  remarkable  green  metal- 
lic lustre.  Only  the  potassa  salt  crystallizes ;  the  most  are  soluble 
in  water,  and  all  in  alcohol.  The  acid  appears  to  form  only  basic 
salts. 


THIRD  DIVISION. 


AZOCARBYLS. 


Only  two  radicals  are  yet  known,  which  can  with  certainty 
be  enumerated  in  the  class  of  the  Carbyls,  namelji  Cyanogen  and 
Mellan.  They  possess  a  decided  negative  character,  may  be  ob- 
tained isolated,  and  are  chemically  allied  to  sulphur  and  selenium 
as  well  as  to  the  halogens.  However,  it  may  also  be  assumed  that 
there  are  radicals  consisting  of  carbon  and  nitrogen  in  parabanie 
and  fulminic  acid.     The  constitution  of  these  radicals  is  then : 

Cyanogen,   ,    .    .    .  Cy  ■■  NC„ 

Paraban,      .     .     .     .  Pr   ■■  NC,, 

Fulminan,     .     .     .     .  Fu  «=■  N,C^, 

Mellan, Mil  -  N,C^. 

CYANOGEN : 
CyssNC2=s2  Tolumes. 

Cyanogen  is  produced :  1.  When  nitrogen  is  conducted  over  an 
intimate  mixture  of  carbon  and  potassa ;  we  obtain  cyanide  of  po- 
tassium under  evolution  of  carbonic  oxide  gas.  2.  By  the  action  of 
ammonia  gas  upon  redhot  carbon ;  we  obtain  cyanide  of  ammonium 
under  evolution  of  hydrogen  gas.  All  volatile  nitrogenous  com- 
pounds, under  co-operation  of  platinum  sponge  and  a  high  tempera- 
ture in  contact  with  hydrocarbons,  or  if  the  nitrogenous  compound 
contain  hydrogen,  with  carbonic  oxide,  leave  cyanide  of  hydroeen 
and  of  ammonium.  Generally,  we  obtain  cyanogen  in  combination 
with  the  alkali  metals,  if  nitrogenous  coal  or  nitrogenous  animal 
compounds,  as  dried  blood,  hoofs,  horn,  etc.,  be  heated  strongly 
with  fixed  alkalies;  without  doubt,  the  formation  of  ammonia 
takes  place  here  before  the  formation  of  cyanogen,  and  it  may  be 
assumed  that  cyanogen  and  carbonic  oxide  are  formed  by  ammo- 
nia in  contact  with  excess  of  carbon  and  alkali.  Formate  of 
ammonia  quickly  heated,  decomposes  completely  into  water  and 
cyanide  of  hydrogen.     8.  By  the  action  of  nitric  acid  upon  ft 
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large  number  of  organic  compounds;  also,  if  they  are  non-nitro- 
genous, we  obtain  hydrocyanic  acid,  as  upon  oil  of  turpentine,  of 
lemon,  of  cloves,  colophonium,  etc.,  and  likewise  by  distillation  of 
glue  with  cbromate  of  potassa  and  dilute  sulphuric  acid. 

Cyanogen  appears  under  ordinary  atmospheric  pressure  as  a  gas- 
iform body  of  a  peculiar  odor,  which  strongly  excites  the  eyes ; 
burns  with  a  reddish  blue  flame.  One  measure  of  water  absorbs 
4^  measures  of  cyanogen  gas,  and  one  measure  of  alcohol  absorbs 
28  measures.  By  a  pressure  of  8j^  to  4  atmospheres  it  condenses 
to  a  colorless  very  mobile  fluid,  whose  specific  gravity  is  0.866  at 
17^  ;  the  fluid  cyanogen  is  changed  under  — 80^  into  a  radiated 
ice-like  mass,  which  melts  at  —84^.  We  obtain  cyanogen  by 
heating  cyanide  of  mercury,  or  of  silver,  whereby,  however,  1 
part  is  converted  into  paracyan ;  or  by  heating  an  intimate  mix- 
ture of  6  parts  completely  dry  ferrocyanide  of  potassium  and  9 
parts  corrosive  sublimate  ;  as  residue  there  remains  a  mixture  of 
ehloride  of  potassium  and  cyanide  of  iron.  The  gas  is  received 
over  mercury. 

Although  cyanogen  in  some  respects  is  distinguished  by  great 

Eermanency,  and  in  combination  with  alkali  metals  bears  a  very 
igh  temperature,  yet  it  is  easily  decomposed,  particularly  in  con- 
tact with  water.  The  afiSnity  between  the  elements  of  cyanogen 
18  not  great  of  itself,  and  its  durability  in  combination  with  metals 
in  a  dry  state  lies  in  the  negative  nature,  that  is,  in  the  afiSnity  of 
these  compounds.  But  if  the  cyanogen  comes  in  contact  with 
water  the  nitrogen  tends  with  the  hydrogen  and  the  carbon  with 
the  oxygen,  to  form  compounds  of  remarkably  different  chemical 
characters ;  and  generally,  in  these  circumstances,  lies  on  the 
other  hand,  the  easy  decomposability  of  cyanogen,  a  behavior 
which  it  exhibits  in  many  cyanogen  compounds ;  it  is  most  always 
distinguished  by  great  tendency  to  transposition,  whereby  very 
interesting  metameric  compounds  often  arise. — The  autieoiis  tolu- 
Hon  of  cyanogen  assumes,  particularly  under  the  influence  of 
light,  little  by  little,  a  dark  color ;  it  deposits  a  brownish-black 
matter  conisting  of  N^G^H^O,,  which,  by  heating,  decomposes 
into  water  and  paracyan.  In  the  solution  are  found  urea,  hydro- 
eyanic  acid,  carbonate  and  oxalate  of  ammonia. 

From  a  solution  of  cyanogen  in  aqt^ous  ammo-  xzulmic  Acid. 
fita,  a  brown  substance  is  deposited  which  consists  of 
ISfiJlfi^  and  is  called  azulmic  acidj  and  in  the  solution  are 
found  urea,  cyanide  of  ammonium,  carbonate  and  oxalate  of  am- 
monia. Azulmic  acid  dissolves  in  alkalies,  and  is  again  precipi- 
tated upon  the  addition  of  acids ;  it  is  insoluble  in  water  and 
alcohol,  and  at  higher  temperatures  decomposes  into  paracyan 
and  carbonate  of  ammonia.  In  the  saturated  alkali  solution  of 
this  acid,  salts  of  the  heavy  metals  produce  a  brown  precipitate. 
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Paraojan  and  If  cjanide  of  silver  be  betted  tbere  instantane- 
Paracyanio  onglj  takes  place  tbrougb  tbe  wbole  mass  an  appear- 
^^^'  ance  of  ligbt,  when  balf  tbe  cyanogen  is  evolved  as 

gas,  and  at  tbe  same  moment  the  residue  is  cbanged  into  black 
paraejanide  of  silver;  tbe  same  appearance  takes  place  witb 
otber  cyanides  of  beavy  metals ;  tbas  tbe  body  wbicn  remains 
behind  when  Berlin  blue  is  heated  to  redness,  is  a  mixture  of 
paracyanide  of  iron  and  carburet  of  iron ;  cyanide  of  nickel,  of 
cobalt,  and  of  copper,  behave  in  tbe  same  manner.  Tbe  combina- 
tions of  cyanogen  witb  tbe  alkali  metals  do  not  suffer  this  change. 
If  paracyanide  of  silver  be  treated  witb  dilute  nitric  acid,  and 
the  residue  dissolved  in  concentrated  sulphuric  acid,  by  dilating 
with  water,  tbe  paraeyan,  N^Cg  (?),  is  precipitated,  which,  in -a  diy 
state,  remains  as  a  loose  powder,  brownish-black,  infusible,  non- 
volatile, soluble  in  concentrated  mineral  acids,  in  pure  alkaliei, 
and  in  the  carbonates.  If  aiulmic  acid  be  dissolved  in  nitric  acid 
and  the  solution  mixed  with  water,  paracyanie  acid^  N40,0(?},  is 
precipitated,  which  appears,  when  dried,  as  a  yellow  tasteless 
powder  reddening  litmus,  and  forming  with  bases  acid  and  neutral 
salts. 

Inorganic  compounds  which  easily  yield  oxygen,  decompose 
cyanogen  in  tbe  aqueous  solution  under  production  of  carbonic 
acid  and  separation  of  nitrogen.  Chlorine  does  not  act  upon  dry 
cyanogen,  but  if  moistness  be  present  we  obtain  in  the  sunlight  a 
yellow  oil,  perhaps  a  mixture  of  chloride  of  carbon  and  of  nitrogen. 

COMPOUNDS  OF  CTANOGEN. 

Cyanogen  behaves,  as  was  observed  above,  quite  like  a  nega- 
tive element,  and  unites  with  the  non-metallic  substances  and  with 
the  metals  forming  acid,  basic,  and  neutral  reacting  combinations. 
H  droc  -flydrocyanij-kcui;  HCy-»  4  volumes.     Different 

add.    ^^^^      vegetable  substances,  as  bitter  almonds,  the  kernel 

of  the  peach,  the  apricot,  and  the  cherry,  the  flowers 
of  the  blackthorn,  tbe  leaves  of  the  common  laurel,  the  bark  of 
Prunus  paduSy  etc.,  give  by  distillation  with  water  a  distillate 
containing  hydrocyanic  acid.  These  vegetable  substances,  boweveri 
contain  no  hydrocyanic  acid.  This  acid  is  first  produced  by  de- 
composition of  amygdalin  and  similar  substances  {see  Oil  of  Bitter 
Almonds).  Cyanogen  and  hydrogen  do  not  combine  directly,  but 
if  they  come  in  contact  with  each  other  at  the  moment  of  their 
liberation,  hydrocyanic  acid  is  formed.  Three  parts  of  dry 
cyanide  of  mercury  are  distilled  with  two  parts  fuming  hydro- 
chloric acid,  and  connected  witb  the  retort  is  a  tube  balf  filled  with 
pieces  of  marble,  and  the  other  half  filled  with  chloride  of  calcium, 
and  terminating  in  a  cooled  receiver,  in  which  the  hydrocyanic 
acid  is  condensed ;  or  cyanide  of  mercury  is  imperfectly  decern- 
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posed  hj  hydrosulphurio  aoid,  in  an  apparatus  serving  the  pur- 
pose ;  or  we  distil  three  parts  of  cyanide  of  potassium  with  one 
part  concentrated  eulphuric  acid  mixed  with  an  equal  weight  of 
water,  connecting  the  retort  with  a  tube  bent  in  the  form  of  a 
U,  partly  filled  with  chloride  of  calcium,  and  placed  in  a  vessel  of 
warm  water,  and  also  connecting  this  tube  with  a  bottle  placed 
in  ice,  for  collecting  the  hjdrocyanic  acid.  We  obtain  an 
aqueous  solution  of  hydrocyanic  acid  when  we  distil  ten  parts 
ferrocyanide  of  potassium  with  six  parts  sulphuric  acid  and  80  to 
40  parts  of  water,  efficiently  cooling  the  receiver,  or  when  we  de- 
compose  bv  hydrosulphurio  acid,  one  part  of  cyanide  of  mercury 
dissolved  m  six  parts  of  water,  and  then  withdraw  the  excess  of 
hydrosulphurio  acid  by  carbonate  of  lead.  (Aqtia  amygdalarum 
amarum  and  Aqua  lauro^eran  are  distillates  containing  hydro- 
cyanic  acid  and  oil  of  bitter  almonds). 

In  an  anhydrous  condition,  a  colorless,  mobile  fluid,  of  burn- 
ing taste,  and  smelling  in  a  dilute  state  like  bitter  almonds; 
sp.  gr.  at  7^  ta 0.7058,  crystallizes  at  — 15^  in  small  needles, 
boils  at  26.^5 ;  soluble  in  all  proportions  in  water  and  alcohol  of 
a  weak  acid  reaction ;  belongs  to  the  most  poisonous  organic 
compounds.  Conducted  through  a  tube  heated  to  dull  redness, 
it  decomposes  into  equal  volumes  of  cyanogen  gas  and  hydrogen 
gas.  Divides,  often  even  after  a  few  hours,  into  azulmic  acid, 
which  separates,  and  cyanide  of  ammonium,  and  by  the  presence 
of  water  into  formate  of  ammonia.  Mixed  with  an  equal  volume 
oi  fuming  hydrochloric  actdj  after  a  few  minutes  there  arises 
under  evolution  of  heat,  a  crystalline  mass  consisting  of  chloride 
of  ammonium  and  formic  acid ;  the  same  decomposition  into 
formic  acid  and  chloride  of  ammonium  is  suffered  by  the  aqueous 
solution  as  well  as  the  solution  of  cyanide  of  potassium  and 
cyanide  of  mercury,  undet  co-operation  of  acids  and  alkalies. 
Chlorine  and  bromine  decompose  hydrocyanic  acid  under  produc* 
tion  of  chloride  and  bromide  of  cyanogen.  If  the  gas  of  anhy- 
drous hydrocyanic  acid  be  conducted  over  glowing  potasea  or 
heated  baryta^  we  obtain  a  mixture  of  cyanide  of  metal  and  cya- 
nates  under  evolution  of  hydrogen  gas.  Hydrocyanic  acid  com- 
bines with  perchlOride  of  iron,  of  tin,  of  antimony,  and  of  titani- 
um, forming  crystallizalle  compounds  which  decompose  in  the 
heat  under  evolution  of  hydrocyanic  acid.     Only 

f}tassium  and  sodium  unite  directly  with  cyanogen.  Compounda  of 
he  combinations  of  cyanogen  with  other  metals  are  aeuisT^  ^ 
obtained  1,  by  reciprocal  decomposition  of  the  metal 
oxides   with   hydrocyanic   acid;    2,  by  double  elective  affinity. 
The  cyanides  of  the  alkali  metals  in  their  aqueous  solution  react 
acid  and  act  as  poisonously  as  hydrocyanic  acid;  they 
are  decomposed  by  all  acids  under  production  of  hydro-  ^  .^®T  ^^^f]^^ 
cyanic  acid.    Many  cyanides  of  heavy  metals  act  m  ^^^ 
like  manner,  poisonously,  but  they  resist,  particularly 
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cjanide  of  mercury  and  cyanide  of  silver,  the  action  of  dilute 
oxygen  acids ;  but  if  they  are  treated  with  hydrogen  aads  we  ob- 
tain hydrocyanic  acid  and  compounds  of  metals  with  the  halogena, 
corresponding  to  those  of  sulphur.  A  third  class  of  cyanides  of 
metals,  as  protocyanide  of  iron,  as  well  as  the  compounds  of  cymn* 
ogen,  with  chromium,  cobalt,  and  manganese,  do  not  act  poison- 
ously,  and  resist  the  action  of  acids.  But  if  these  compounds  be 
boiled  with  oxide  of  mercury  and  water,  we  obtain  cyanide  of 
mercury  and  metallic  oxide,  whence  it  follows  that  they,  nerer- 
theless,  contain  unchanged  cyanogen.  The  soluble  metallie 
cyanides  give,  with  salts  of  the  protoxide  and  peroxide  of  iroBy  a 
whitish  or  dark-blue  precipitate. 

The  cyanides  of  metals  have  a  great  tendency  to  unite  witk 
each  other  to  form  a  large  series  of  double  compounds.  Abo 
these  double  compounds  show  some  varying  properties.  Thus 
cyanide  of  iron,  FeCy,  combines  with  two  atoms  of  cyanide  of 
potassium,  forming  a  neutral  compound,  the  ferrocyanide  of  iront 
in  which  the  poisonous  properties  of  cyanide  of  potassium  are  oom* 
pletely  destroyed.  If  we  mix  a  concentrated  solution  of  these 
salts  with  a  concentrated  solution  of  hydrochloric  acid,  the  air 
being  completely  excluded,  and  shake  the  mixture  with  some  ethsTy 
a  compound  separates  which  contains  one  atom  FeOy  to  two 
atoms  hydrocyanic  acid,  but  likewise  possesses  no  poisonous  pro- 
perties, reacts  strongly  acid,  and  expels  oxalic  acid  itself  froni  its 
compounds  ;  but  if  we  boil  the  aqueous  solution  it  decomposes  into 
hydrocyanic  acid  under  separation  of  protocyanide  of  iron. 
The  percyanide  of  iron,  Fefij^  also  behaves  like  the  simple  proto- 
cyanide ;  the  former  combines  with  SKCy,  and  likewise  with 
3HCy.  The  same  relations  we  observe  in  respect  to  percyanide 
of  manganese,  Mn^Cy,,  of  chromium,  Cr,Gy^  of  cobalt,  Cofij^ 
Cyanides  of  other  heavy  metals  give  with  cyanide  of  potassium 
or  of  sodium  double  salts,  which  still  react  feebly  alkaline,  and 
by  dilute  acids  are  immediately  decomposed  in  such  a- manner  that 
the  cyanide  of  heavy  metal  is  precipitated,  whilst  that  of  the 
alkali  is  converted  into  alkali-oxide  salt,  under  production  of 
hydrocyanic  acid.  Several  chemists  have  determined  this  tliffer- 
ence  by  which  both  groups  of  compounds  assume  a  different  con- 
stitution ;  thus  the  above-mentioned  salt  of  ferrocyanide  of  iron 
they  regard  as  consisting  of  two  atoms  of  potassium,  united  with 
a  ternary  radical  aNjC^Fe,  and  this  ternary  radical  is  named 
ferrocyanogen  ;  the  formulaof  this  salt  is  then  K|+N,C«F,  and  the 
combination  with  hydrocyanic  acid  then  consists  of  B^+'NfiJ?^ 
The  compound  which  percyanide  of  iron,  Fefij^^  forms  with  three 
atoms  cyanide  of  potassium,  contains,  according  to  this  view,  a 
radical  csN^C.-Fe^  ferricyanogen,  and  the  constitution  of  thii 
salt,  then,  is  Kj-fN^CjjFejaaHj-fNgCjjFe,.  On  the  contrary, 
these  chemists  assume  tnat  the  double  compound  which  cyanide 
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of  silrer  forms  with  cyanide  of  potassinm,  is  a  real  doable  salt 
■vECj+AgCj,  because  by  dilute  acids  it  is  immediately  sepa- 
rated into  cyanide  of  silver,  hydrocyanic  acid,  and  a  potassa  salt, 
the  first  of  which  is  precipitated.  But  it  is  farther  to  be  men- 
tioned that  the  compounds  of  cyanide  of  silver  with  the  cyanides 
of  the  alkali  metals,  are  decomposed  a»in  by  chlorides  of  me- 
tals, and  likewise  by  alkalies,  and  that  hy  decomposition  of  the 
combination  of  the  cyanide  of  silver  with  cyanide  of  barium,  an 
acid  reacting  solution  is  produced,  which  forms  with  alkalies  the 
double  compounds  mentioned;  this  solution,  must,  therefore,  con- 
tain HCy,AgCy,  whilst,  according  to  the  theory  above  set  forth, 
it  must  consist  of  H+N^O^Ag.  Generally,  one  class  of  cyanides 
of  metals  and  their  double  compounds  are  converted  so  gradually 
into  the  other  that  no  boundary  can  be  fixed,  therefore  no  reason 
appears  for  assuming  in  them  a  different  sort  of  combination. 
From  all  the  behavior,  however,  which,  e.  g.,  the  salt  of  the  ferro- 
eyanide  of  iron  presents,  it  most  certainly  follows  that  the  iron  is 
more  intimately  united  in  the  compound  than  the  potassium  ;  that 
potassium  can  be  substituted  by  other  metals  and  hydrogen ;  the 
iron,  on  the  contrary,  cannot.  If  we  treat  the  corresponding 
lead  compound  with  hydrosulphuric  acid,  we  obtain  sulphide  of 
lead  and  the  so-called  hydroferrocyanic  acid.  The  protocyanide 
of  iron  plays,  in  all  its  compounds,  the  part  of  a  pairling,  which 
forms  paired  acids  with  cyanogen  and  1,  2,  and  8  atoms  hydrogen. 
The  formula  for  hydroferrocyanic  acid  is  hence  Hj+(FeCy)'^Cy„ 
tofr  ferrocyanide  of  potassium  K,+(FeCy)'^Oy,.  This  hypothe- 
sis, which  is  assumed  in  the  description  of  th^  cyai^ides  of  metals, 
sets  no  particular  radical  foremost,  still  «^yan^«*  lois  present  as 
Buch,  but  in  peculiar  combination  with  the X)ah.. inic'^wbereby  its 
negative  property  is  considerably  increased.  If  the  solution  of 
hydroferrocyanic  acid  be  warmed,  the  pairling  is  separated; 
thereby  two  atoms  of  cyanogen  become  free,  which  unite  with  2 
atoms  hydrogen,  forming  hydrocyanic  acid.  Like  cyanide  of 
iron,  the  cyanides  of  other  metals  behave  in  the  corresponding 
oompounds;  thus  cyanide  of  zinc-potassium  consists  of  K+(Zn 
Gy^Cjy  cyanide  of  silver-potassium  of  K+(AgOy)Cy,  etc. ;  in 
like  manner,  the  formula  for  the  combination  of  cyanide  of . mer- 
cury, with  chloride  of  potassium,  is  K+(HgCy)^Cl.  Of  a  large 
number  of  cyanogen  compounds,  only  a  few  of  the  most  important 
can  here  be  mentioned. 

Cyanide  of  Ammonium :  NH^,Cy.  We  submit  to 
gentle  sublimation  a  mixture  of  equal  atoms  cyanide  ^|2l^  ofmetals. 
of  potassium,  and  chloride  of  ammonium  ;  colorless, 
cubical  crystals,  extremely  volatile  and  poisonous ;  easily  decom- 
posable. Cyanide  of  potanium:  KCy.  We  heat  completely  dry 
ferrocyanide  of  potassium  in  an  iron  crucible,  until  the  cyanogen 
is  completely  decomposed,  and  pour  off  the  fused  cyanide  of  po- 
tassium ;  we  then  add  carbonate  of  potassa  to  the  ferrocyanide 
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^  of  potassiam ;  thus  we  obtain  more  cyanide  of  potassium,  mized^ 
howeveri  with  cyanate  of  potassa.  It  is  procured  quite  pure,  if 
an  alcoholic  solution  of  potassa  be  mixed  with  a  concentrated  alco- 
holic solution  of  hydrocyanic  acid ;  cyanide  of  potassium  is  then 
deposited.  Crystallizes  from  the  aqueous  solution  in  colorlefls 
octohcdrons;  tastes  alkaline  like  bitter  almonds,  smells  like  hydro- 
cyanic  acid ;  easily  soluble  in  water;  soluble  with  difficulty  in 
alcohol.  In  a  moist  condition  it  is  soon  decomposed  into  ammonia 
and  carbonic  acid.  Fused  cyanide  of  potassium  reduces  moot 
metallic  oxides  under  production  of  cyanate  of  potash. 

Oyanide  of  Sodium :  NaCy.  Like  cyanide  of  potassium;  oryt- 
tallizes  with  difficulty ;  easily  soluble  in  water.  Cyanide  of  barium^ 
BaCy;  soluble  with  difficulty  in  water;  reacting  alkaline.  Cya- 
nide of  manganede^  MnCy,  is  obtained  by  double  decompodtion; 
gray-yellow  precipitate;  insoluble  in  water;  becomes  soon  brown  in 
the  air.  Protoeyanide  of  Iron :  FeCy.  Freshly  precipitated  Berlin 
blue  is  shaken  a  few  days  with  hydrosulphuric  acid;  a  white  mass, 
which  in  the  air  becomes  immediately  blue.  Suquieyanide  qf  utm, 
Fe^Cyj+SHO,  is  obtained,  if  the  aqueous  solution  of  hydroferro- 
cyanic  acid  be  boiled  some  time;  a  beautiful  dark-green  powder; 
insoluble  in  water  and  alcohol ;  is  converted  at  280^  into  Berlin 
blue  under  loss  of  cyanogen.  Cyanide  of  ehromium  (sesquicya- 
nide  of  chromium),  Gr^Gy,,  falls  as  a  light  blue-gray  precipitate, 
when  a  solution  of  sesquichloride  of  chromium  is  dropped  into  a 
solution  of  cyanide  of  potassium ;  easily  soluble  in  dilute  acid« 
Cyanide  of  cohaUj  CoGy+3aq.  A  cinnamon-brown  precipitate; 
it  is  formed,  if  iiydrocyanic  acid  be  added  to  a  solution  of  acetate 
of  cobalt.  Sftfuicuanide  of  cobalt^  GogCyj.  Unknown  isolated. 
Cyanide  of  %g$ki.  ^T-Aght  green  powder ;  loses  its  water  at  180% 
and  becomes  brown.  Cyanide  of  zinc^  ZnGy.  White  powder ;  is 
obtained  like  cyanide  of  cobalt.  Cyanide  of  cadmium^  CdCy,  is 
obtained  by  dissolving  freshly  precipitated  hydrate  of  oxide  of 
cadmium  in  hydrocyanic  acid;  white  crystals;  unchangeable  in 
the  air.  Cyanide  of  lead^  PbGy.  White,  insoluble  powder.  IH' 
cyanide  of  copper.  We  treat  hydrate  of  protoxide  of  copper  with 
aqueous  hydrocyanic  acid;  white  powder;  soluble  in  ammonia. 
Protoeyanide  of  copper^  GuGy.  A  mutable  combination,  which  is 
insoluble  in  water,  and  is  obtained  by  digestion  of  oxyhydrate  of 
copper  with  hydrocyanic  acid.  Decomposes  under  evolution  of 
cyanogen  into  a  compound  sCujCy-f-CuGy-f-Saq,  which  is  ob- 
tained in  small  very  shining  crystals.  Cyanide  of  mercury^  HgCy* 
We  dissolve  oxide  of  mercury  in  aqueous  hydrocyanic  acid,  or  we 
boil  2  parts  Berlin  blue  with  1  part  oxide  of  mercury.  Grystallizes 
in  right-angled  four-sided  prisms ;  easily  soluble  in  boiling  water, 
soluble  with  difficulty  in  alcohol;  very  poisonous;  soluble  in  nitric 
acid.  Cyanide  of  silvery  AgC  J.  White  powder;  insoluble  in  water 
and  dilute  acids.  Is  completely  precipitated  if  hydrocyanic  acid 
be  added  to  a  solution  of  nitrate  of  silver.     Cyanide  ofplatinum^ 


COMPOUNDS  OF  fEBBOCTAKOGEN.'  817 

PtCjr,  remains  bebind  as  a  beantiful  greenish-yellow,  powder,  if 
cyanide  of  platinum-mercnry  be  heated  in  a  retort ;  insoluble  in 
alkalies,  water,  and  alcohol.      Protocyanide  of  gold,  AuCj.   A 
solution  of  cyanide  of  potassium-gold  is  evaporated  to  dryness 
with  hydrochloric  acid,  and  the  residue  treated  with  water.   Beau- 
tiful yellow,  crystalline,  and  tasteless  powder;  insoluble  in  water, 
alcohol,  and  ether,  and  not  attacked  by  the  strongest  acids.    Ter- 
ejfonide  of  goldy  AuOyj+Saq.   If  cyanide  of  silver-gold,  obtained 
by  predpitation  of  cyanide  of  potassium-gold  with  nitrate  of  silver, 
be  treated  with  hydrochloric  acid,  we  obtain  chloride  of  silver  and 
a  solution  of  tercyanide  of  gold,  which,  by  spontaneous  evaporation, 
remains  behind  in  large  leaves ;  unchangeable  in  the  air,  and  solu- 
ble in  all  proportions  in  water,  alcohol,  and  ether.     Oxalic  acid 
itself  does  not,  by  continued  boiling,  effect  any  reduction. 
^  Cyanide  of  Pottunum-manganeie:  K^-KMujCya)  Double  com- 
'^Cy^  is  obtained  under  deposition  of  oxyhydrate  of  pounds  of  cj- 
mannnese,  if  a  solution  of  cyanide  of  manganese  in  anogen. 
eyanide  of  potassium  be  gently  evaporated.     Small  Pai^^d  com- 
brown-red  crystals;  soluble  in  water.     The  solution  P®^^- 
of  this  salt  gives  with  salt  of  protoxide  of  iron  a  blue  precipitate, 
with  salts  of  protoxide  of  manganese  a  reddish-yellow,  with  salts 
of  deutoxide  of  copper  a  ereen,  with  salts  of  protoxide  of  lead  a 
brown,  and  with  nitrate  of  silver  a  yellowish-green  precipitate. 

COMPOUNDS  OF  FBBBOCTAKOOBK. 

Hydrofertocyanic  Add:  H,+(FeCyPCya.  ^  Combinationaof 
concentrated  solution  of  ferrocyanide  of  potassium  "f'^^^*^""^* 
free  of  air,  and  mixed  with  excess  of  hydrochloric 
acid,  is  shaken  with  ether,  whereby  hydroferrocyanic  acid  is  pre- 
cipitated. Crystallizes  frovcL  the  alcoholic  solution  in  dazzling 
white  pearly  leaflets.  Easily  soluble  in  water  and  alcohol,  and 
precipitable  from  its  solution  by  ether;  taste  very  sour.  If  the 
solution  be  boiled,  it  is  decomposed  into  hydrocyanic  acid  and 

{rotocyanide  of  iron.  The  same  decomposition  also  takes  place 
y  heating  the  dry  acid. 
Ferrocyanide  (^  Ammonium :  2NH^+(FeCy)^Cy„  is  obtained 
by  saturating  the  preceding  compound  with  ammonia.  Crystallizes 
in  shining  straw-yellow,  regular  octohedrons.  By  heating  the 
aqueous  solution  cyanide  of  ammonium  is  evolved  under  separation 
of  protocyanide  of  iron.  Gives  crystallizable  compounds  with 
chloride  and  bromide  of  ammonium. 

Ferrocyanide  of  Potassium:  K3-f-(FeCy)  Cyj+8aq.  Into  a 
hot  solution  of  potassa  we  bring  finely  pulverized  Berlin  blue 
until  the  color  no  longer  vanishes,  and  evaporate  the  solution 
separated  from  the  oxyhydrate  of  iron.  (Made  in  large  quantities: 
1st,  by  heating  nitrogenous  coal  to  redness  with  potassa  and  iron, 
and  ^IV)  by  direct  heating  of  animal  substances  with  potash.) 
Crystalhzes  in  large  wine-yellow  right-angled  tables ;  tastes  bitter 
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and  briny ;  loses  in  vacaum  8  atoms  of  water;  dissolves  in  4  parti 
cold  water,  and  in  2  parts  of  boiling;  insoluble  in  alcohol.  Bj 
glowing  decomposes  into  a  miztore  of  carburet  of  iron  and  oyaniA 
of  potassium.  GiveS|  by  digestion  with  oxide  of  mercury,  cyanide 
of  mercury,  potassa,  and  peroxide  of  iron. 

If  2  atoms  of  ferrocyanide  of  potassium  be  treated  with  5  atoms 
of  ordinary  nitric  actd  under  strong  refrigeration,  we  obtain, 
under  evolution  of  cyanogen  gas,  hydrocyanic  acid,  aiote,  and 
carbonic  acid,  and  also  a  coffee-brown  solution,  in  which  are  found 
later  nitrate  of  potash,  oxamid,  ferricyanide  of  potassium,  and 
nitroferrocyanide  of  potassium,  K,+  (Fe,Gy3,N0^"^Gy^  If  to  a 
solution  of  ferrocyanide  of  potassium  a  solution  of  metal  salta  be 
added,  we  generally  obtain  precipitates,  in  which  K,  in  ferro^- 
anidc  of  potassium  is  replaced  by  2  atoms  of  metaL  As  these 
precipitates  have  different  colors,  we  frequently  use  ferrocyanide 
of  potassium  as  a  reagent  upon  metals.  Yet  these  precipitates 
often  appear  to  contain  some  potassium.  Alkali  salta  as  well  as 
earth  salts  are  not  precipitated ;  gold  and  platinum  give  no  C(N^ 
responding  compounds. 

Ferrocyanide  of  Sodium:  Na^+(FeOy)'"Cy,+  l2aq.  Crystal- 
lizes in  quadrilateral  prisms,  effloresces  in  the  air,  dissolves 
in  4}  parts  of  water.  Ferrocyanide  of  barium^  Ba-H-CFeCv) 
^Gy,+  6aq;  small,  yellow  quadrilateral  prisms;  foluble  in  100 
parts  boiling  water  and  in  1900  parts  cold.  Ferrocyanide  of  po^ 
tassiumbariumj  EBa+(FeCy)'"Gy2;  crystallizes  in  shining  lemon* 
yellow  prisms ;  soluble  in  36  parts  water ;  is  obtained  if  a  solu- 
tion of  ferrocyanide  of  potassium  be  mixed  with  a  solution  of 
ferrocyanide  of  barium.  Ferrocyanide  of  potasHum-manganeiej 
KMn  +  (FeCy)'"Cyj,  is  precipitated  if  sulphate  of  protoxide  of 
manganese  be  brought  by  drops  into  a  solution  of  ferrocyanide  of 
potassium ;  after  the  drying,  a  blue  powder  is  exhibited.  Ferro* 
cyanide  of  iron^  Fej+(FeCypCyj^  appears  not  to  exist.  If  to  a 
solution  of  ferrocyanide  of  potassium,  we  add  a  salt  of  protoxide 
of  iron,  thus  is  formed  a  white  precipitate,  which  consists  of  (EFe 
+  [FeCy]Cy,) + (Fe,+  [FeCy]Gy,).  Ferrocyanide  of  potoinum- 
iron^  KFe+(FeCy)Cy^  is  deposited  as  a  white  powder,  if  ferro- 
cyanide of  potassium  be  distilled  with  dilute  sulphuric  acid,  under 
production  of  hydrocyanic  acid.  Ferrocyanide  of  cobalt^  Co.+ 
(FeGy)'"Cy2.  Ferrocyanide  of  potassium  produces  a  greenish 
precipitate  in  the  salts  of  peroxide  of  cobalt.  Ferrocyanide  of 
zincy  Zn,+  ^FeCy)'^Gy,.  Hydroferrocyanic  acid  produces  a  white 
precipitate  m  zinc  salts.  Ferrocyanide  of  potassium-zine^  EZn+ 
(FeGy)'^Gy2,  is  white,  and  is  precipitated  if  sulphate  of  sine  be 
brought  together  with  ferrocvanide  of  potassium.  Ferrocyanide 
ofleady  Pb,+(FeGy)'"Gj3;  white,  insoluble  powder.  Ferrocyanide 
of  coppery  Gu,+  (FeGy)  Cy,.  Ferrocyanide  of  potassium  produces 
a  brown  precipitate  in  the  copper  salts.  If  a  solution  of  a  copper 
salt  be  brought  by  drops  into  a  solution  of  ferrocyanide  of  potas- 
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sinm  the  brown  precipitate  booh  becomes  red  and  consists  of  KCa 
+(FeCy)"Cy,.  Fem>cyanide  of  niver,  Ag,+(FeCy)"Cy„  ap- 
pears as  a  white  preaipitate.  I'erree^anide  qf  molybdeniim.  Mo, 
+(FeCy)Gy,.  Salts  of  moljbdenom  give  a  dark-brown  precipitate 
with  ferrocyanide  of  potassinm, 

Sjfdroferrieyanie  Aeid:  H,+ (Fe,Cy,)'^Cy,.     Ferricja&ide  of 
lead,  diffosed  in  water,  is  deoomposed  by  hydroaal- 
phnric  acid,  and  the  solntion  evaporated  in  a  raouum.  CompoundB  of 
Ileddish-yellow  acid-taating  crystals,  soluble  in  water  ^"^f""  " 
and  alcohol ;  deoompoiea  in  the  air  under  deposition 
of  a  bloe  erTBtalline  precipitate. 

Ferrieyanide  of  Potatnum  :  K,-|-(Fe,Oyj)"Cy,.  We  conduct 
chlorine  into  a  dilate  solution  of  ferrocyanide  of  potassium  until 
a  test  no  longer  prectpitates  peroxide  of  iron  blue  ;  or,  we  digest 
Berlin  blue  wi^  nypochlorite  of  potassa.  Crystallizes  in  beauti- 
fol,  large,  ruby-red,  direct  rhombic  columns.  If  the  solution  be 
treated  with  hydrosulphuric  aeid,  we  obtain  bydrocyanio  acid  and 
ferrocyanide  of  potassium  under  deposition  of  snlphor.  Ferri- 
oyanide  of  potassium  is,  in  combination  with  pure  potassa,  a  pow- 
wf&l  oxidising  body,  because  it  is  converted  into  ferrocyaniae  of 
potassiiun,  the  cyanogen,  which  is  set  free,  combining  with  the 
potassium  and  the  liberated  oxygen,  oxidizing  other  bodies  ;  thus 
protoxide  of  manganese  is  converted  into  superoxide ;  in  like  man- 
ser,  the  oxides  of  nickel,  cobalt,  tin,  and  lead,  more  highly  oxidize. 
If  a  solution  of  oxide  of  chromium  in  potassa  be  mixed  with  the 
salt,  we  obtain  chromate  of  potassa.  Ferricyanide  of  potassium, 
like  ferrocya&ide  of  potassium,  gives,  with  the  salts  of  heavy  me- 
tals, different  colored  precipitates,  in  which  K,  is  replaced  by  M,. 
Ferricyanide  of  lodium,  Na,+{Fe,Cyj)Cj3,  forms  ruby-red,  tabu- 
lar crystals,  easily  soluble  in  water.  Ferricyanide  of  barium  is 
obtained  by  dissolving  carbonate  of  baryta  in  hydroferricyanio 
acid.  Ferricyanide  qfpotauium-barium,  KBa,+  (Fe,Cyj)"Cj,+ 
6aq,  is  obtained  by  the  action  of  chlorine  upon  ferrocyanide  of 
potassium-barium.     Almost  black  six-sided  columns. 

If  to  a  solution  of  peroxide  of  iron  salts  we  add  Btharior  of  fer- 
a  solutioa  of  ferrocyanide  of  potassium,  or  ferrioy-  Tocjuudo  of 
anide  of  potassium  to  protoxide  of  iron  salts,  blue  poiM«iiim  to 
precipitates  are  formed,  which,  however,  according  as  ^^  otii^^i 
one  or  the  other  substance  is  applied  in  excess,  are  of  fenicjanida 
very  differently  constituted,  and  very  often  still  con-  ofponssiumto 
tain  potassium.  The  combinations,  at  present  known,  [^^f  ^j^^.'^*' 
correspond  to  the  following  formulse  : — 

First  combinaUon    .    .    .    .    Fe  -I-  (  Fe,Cy3)~Cy  -I-  4aq. 

Second       "  ....     Fe -|-(2FejCjj)~Cy  +  Saq. 

Third         "  ....    Fe,-K  Fe.CjjpCy -t- 13aq. 

Fourth       *'  (Berlin  blue)  Pe,+(2Fe,Cy,)~Cy, 

Fifth  "  ....    F6,-|-(2Fe  Cj.pCy.-f-Fe.Oj. 
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Fourth  Compound^  Berlin  Blue  (Paris  Blue) :  Fe,+(2FeaCyJ 
'^Cy3—8FeCy+2Fe,Cy..  If  to  a  boiling  solution  of  ferriey* 
anide  of  potassium  we  add  a  quantity  of  protoxide  of  iron  salt  not 
sufficient  for  decomposition,  or  if  we  precipitate  salts  of  peroxide 
of  iron  with  hydroferrocyanic  acid,  thus  is  precipitated  pure  Berlin 
blue,  and  in  the  former  case  the  solution  contains  ferrocyanide  of 
potassium :  2[K,+  (Fe,Cy,)Cy3]+4FeO-[Fe,+(2Fe,Cy,)CyJ+ 
[E,+(FeCy)CyJ+4E0.  The  Berlin  blue  thus  obuined,  when 
dried  at  40^,  contains  yet  20  atoms  of  water.  Generally,  Berlin  blue 
is  obtained  when  a  solution  of  a  salt  of  peroxide  of  iron  is  preeipi* 
tated  by  ferrocyanide  of  potassium  in  such  a  manner,  under  con- 
tinued stirring,  that  the  peroxide  of  iron  salts  remain  in  excess. 
The  most  beautiful  blue  is  obtained  by  the  employment  of  nitrate 
of  peroxide  of  iron.  Berlin  blue,  dried  by  ordinary  temperature, 
exhibits  a  light,  not  crystalline  dark-blue  body ;  possesses  a  cop- 
per-red streak,  is  insoluble  in  acids,  and,  at  high  temperature,  de- 
composes into  water,  hydrocyanate  and  carbonate  of  ammonia. 
In  the  sunlight  it  is  bleached  under  loss  of  cyanogen.  It  is 
decomposed  by  chlorine  water  and  nitric  acid.  Concentrated  till- 
phurie  acid  changes  it  into  a  white  gelatinous  mass.  Pure  alkeh 
liee  form  ferrocyanide  of  potassium  under  deposition  of  peroxide 
of  iron.  If  it  be  boiled  with  deutoxide  of  mercury,  we  obtain  cy- 
anide of  mercury.  Berlin  blue  dissolves  in  oxalic  acid  (6  parts 
blue,  1  part  acid,  and  10  parts  water)  with  a  beautiful  blue  color 
(blue  ink).  Berlin  blue  combines  with  ferrocyanide  of  potassium 
in  several  proportions ;  these  compounds  correspond  to  the  fol- 
lowing formulae  :— 

rK,+(FeCy)^CyJ+  rFe3-K2Fe,Cy,rCyJ 
K,.KFeCypCyj.f2rFe,-hr2Fe,Cy,)^Cytl 
2|:K,-h  (FeCyr  CyJ  +  8[Fe,+ (2Fe.Cy3)^C  J 

Fifth  Combination.  Baeic  Berlin  Blue:  [Fe,+(2Fe,Cy3)"' 
GyJ+Fe^O^,  is  obtained,  if  into  a  solution  of  ferrocyanide  of 
potassium  a  solution  of  salts  of  protoxide  of  iron  be  cautiously 
brought,  so  that  a  part  of  the  former  remains  undecomposed ;  a 
white  precipitate  is  formed,  which  probably  consists  of  (KFe,) 
Cy^-l-SFeGy,  and  in  the  air  becomes  blue  under  production  of 
peroxide  of  iron.  Chlorine  converts  the  white  body  immediately 
into  Berlin  blue. 

Comhinatione  of  Ferrocyanide  of  Potauium  with  Berlin  Blue^ 

1.  TumbuWfBlue:  [KFe-l-(FeCy)'"CyJ+[Fe3-f-(2Fe,CyJ^ 
GyJ.  Is  obtained,  if  a  solution  of  ferricyanide  of  potassium, 
under  continued  stirring,  be  mixed  with  a  solution  of  sulphate  of 
protoxide  of  iron  whose  quantity  is  not  sufficient  for  the  complete 
decomposition  of  the  ferricyanide.    A  remarkably  beautiful  blue. 
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finely  di?ided  precipitate.  2.  If  we  add  a  solution  of  a  salt  of 
peroxide  of  iron  to  a  solution  of  ferrocyanide  of  potassium  (but 
not  the  reverse)  there  is  formed  a  blue  precipitate  which|  after 
eomplete  washingi  partly  dissolres  in  water.  After  evaporation 
of  the  solution,  a  dark  blue  mass,  which  consists  of  1  atom  of 
ferrocyanide  of  potassium  and  1  atom  Berlin  bluCi  and  is  called 
9olMe  Berlin  blue.  The  insoluble  part  is  a  compound  of  1  atom 
of  ferrocyanide  of  potassium  with'2  atoms  of  Berlin  blue. 
Ferrieyanide  of  Ooppef:  Cn^+{¥efiyJ"Cjy    Ferricyanide  of 

C>tas8ium  producMi  in  a  salt  of  peroxide  of  copper  a  dirty  yel- 
w  precipitate. 
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NUroferrieyankydrie  Aetd :  H,+  (Fe,Cy„NO,)Cy„  Nitrofem- 
»  obtained  if  the  silver  compound  be  decomposed  by  ^^^"^  ^''"*' 
hvdrochloric  acid.  Evaporated  in  a  vacuum,  we 
obtain  dark-red  deliquescent  crystals ;  soluble  in  water,  alcohol, 
and  ether.  NUr(iferricyanide  ofpetamum :  K,+ (Fe,Cy^Oj)Cy,. 
The  coffee-brown  fluid  obtained  oy  dissolving  ferrocyanide  of  po- 
tissittm  in  nitric  acid  (inde  Ferrocyanide  of  Potassium)  is  digested 
upon  the  water-bath,  until  the  salt  of  peroxide  of  iron  is  no 
longer  precipitated  blue,  but  of  slate  color ;  is  afterwards  strongly 
remgerated ;  thus  separates  much  nitrate  of  potassa,  and  often 
oxamid  also.  We  saturate  the  mother-liquor  in  the  cold  with 
carbonate  of  potassa,  then  heat  to  boiling,  filter  off  the  existing 
brown  precipitate,  and  obtain,  after  evaporation,  crystals  of  nitro- 
ferricyanide  of  potassium,  which  dissolve  in  equal  parts  of  water. 
NUroferrii^anide  of  eodium,  Na,+(Fe,Cy3,N0,)"Cy^  we  pbtain 
in  like  manner;  ruby-red  crystals  resembling  ferricyanide  of  po- 
taseium. 

yUroftrrieyanide  of  Barium  is  obtained  by  decomposition  of 
the  copper  salt  by  baryta-water;  crystallises  in  dark- red  quadran* 
^lar  columns;  easily  soluble.  The  copper  compound  is  obtained 
if  the  potassium  compound  be  mixed  with  sulphate  of  copper ;  is 
not  soluble  in  water ;  pale-green.  If  the  soluble  compouq4  be 
treated  with  caustic  alkalies  in  boiling  heat,  it  decomposes  into 
nitrogen,  peroxide  of  iron,  ferrocyanide  of  potassium  and  nitrites. 
If  we  brinff  a  solution  of  it  together  with  the  slightest  quantity 
of  an  alkaline  sulphide,  there  is  immediately  formed  a  splendid 
purple-red  or  blue  color.  In  the  aqueous  solution  this  color 
soon  disappears,  but  if  an  alcoholic  solution  be  employed,  the 
purple-colored  compound  is  precipitated  in  oilv  drops,  which  dry 
in  a  vacuum  to  a  green  powder;  it  contains  sulphide  of  an  alkali 
metal. 

21 
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romnoundaof  Sydroehromcjfante  Acid :  B^+iCrfij^rCj^  We 
««a..n;n^«wiiHl  decompose  cyanide  of  lead-chrotnium  with  hydroBuU 
of  chromium,     pouric  acid.    Crystallizes;  is  very  acta;  decompoaeSy 

by  boiling  the  aqneooa  solution,  into  hydrocyanic 
acid  and  cyanide  of  chromium. 

Chromcyanideof  Pota%9ium:  Kj+(Cr,0y,)^Cy3,  forma  yinooa- 
yellow  crystals.  The  aqueous  solution  gives,  with  acetate  qf  lead^ 
a  white  precipitate  and  with  nitrate  of  silver  a  yellow  one. 

HydrocobaUeyanic  Acid:  H,+(Co,Oy,pCyj.  Co- 
cvarddeo/ ^  lorless,  fibrous  Crystals;  of  strong  acid  taate,  and 
cobalt  easily  soluble  in  water.    Cyanide  ofpotai$ium''Cobali, 

K3+(COjCy3)Cyj.  Crystallizes  in  palely ellow  four- 
sided  prisms.  The  solution  precipitates  rose-red  salts  of  oxide  of 
cobalt. 

Nickelcyanide  of  Pota$$ium :  K + (NiCy)^Cy + aq, 
^v3rof'  crystallizes  in  honey-yellow  rhombic  columns.  The 
nickel.  Bolution  of  the  salt  gives  with  the  salts  of  the  heavy 

metals  different  colored  precipitates,  in  which  one 
atom  of  potassium  is  replaced  by  one  atom  of  metal.  Niekdr 
cyanide  of  sodium j  Na+(NiCy^^Cy+5eq«  crystallises  in  trans- 
parent prisms.  Boiled  with  hyarochloric  acid,  we  obtain  chloride 
of  potassium  and  of  nickel. 

Zinccyanide  of  Potassium:  K+(ZnCy)'^Cy,  is 
cranMe"/  ^  obtained  by  dissolving  cyanide  of  zino  in  cyanide  of 
zinc.  potassium.      Crystallizes   in  large,  colorless  octo- 

hedrons.  Gives,  by  boiling  with  hydrochloric  acid, 
chloride  of  zinc.  Zinccyanide  of  barium^  BaZn+(ZnCypCy^ 
is  precipitated  as  a  soluble  powder,  if  to  the  solution  of  potassa 
salt  acetate  of  baryta  be  added..  Zinccyanide  of  Itad^  ZnPb+ 
(ZnCy)'"Cyj,  appears  as  a  white  powder. 

Mercurycyanide  of  Potassium:  TL^i^gQj^^Gj. 
cyS of'  Crystallizes  in  white  transparent  octohedrons;  like- 
mercury'.  wisc  the  sodium  compound^  the  bariumj  the  eahiumj 

and  the  magnesium  compound.  Cyanide  of  mercury 
forms,  farther,  with  chlorides^  bromides^  and  iodides  of  inetaft,  a 
series  of  double  compounds,  which  all  crystallize.  Also  are  com- 
binations known  with  chromate  and  formate  of  potassa. 

Hydrosilvercyanic  Acid:  H  +  (AgCy^^^Cy,  is 
cvan?de°of  ^^  known  only  in  aqueous  solution ;  is  obtainea  by  pre- 
BiiTer.  cipitation  of  silvercyanide  of  barium  by  sulphuric 

acid,  Silvercyanide  of  potassium^  K+(AgCy)Cy, 
crystallizes  in  octohedrons.  If  the  solution  of  this  salt  be  brought 
together  with  the  salts  of  heavy  metals,  compounds  are  thus  ob- 
tained, which  consist  of  M+(AgCy)'"Cy. 

Hydroplatincyanie  Acid:  H+(PtCy)'"Cy,  is  ob- 
^TOtJc^de'of  ^^^^^  ^y  decomposition  of  the  mercury  compound 
^lath^^  by  hydrosulphuric  acid.   Greenish-yellow  substance; 

soluble  in  water  and  alcohol,  of  metallic  soar  taste. 
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CrystallizeB  from  the  concentrated  solution  in  beautiful  stellar- 
groups  of  needles,  which  possess  a  metallic  gold  lustre.  Decom- 
poses above  100^  into  hydrocyanic  acid  and  cyanide  of  platinum. 
Platinetfanide  of  potasBiumj  jK+(PtCy)''Cy+8aq,  is  obtained  if 
a  solution  of  bichloride  of  platinum  be  boiled  with  cyanide  of  po- 
tassium. Crystallizes  in  long,  thin,  rhombic  columns,  which  ap- 
pear yellow  by  transmitted  light  and  blue  by  reflected.  If  to  a 
solution  of  this  salt  be  added  a  solution  of  chloride  of  zinc^  or  of 
eobaUj  of  nitrate  qf  copper^  or  carbonate  of  Mver  in  ammonia,  thus 
is  obtained  a  crystallizable  combination,  which  consists  of  M 
-h(PtCy)'"0y-hNH3.  Platinumct/anide  of  mercury^  Hg+(Pt 
Gy)'"Cy,  is  obtained  if  nitrate  of  protoxide  of  mercury  be  added 
to  a  solution  of  potassium  salt,  and  the  obtained  precipitate  boiled 
with  dilute  nitric  acid.  A  white  body,  which  by  heating  decom- 
poses into  mercury,  cyanogen,  and  cyanide  of  platinum. 

Platinumeyanide  of  Potaenum  (Platinum-sesqui- 
pyanide    of   Potassium):    K,-h(Pt,Cy3pCy,+6aq,  Compounds  of 
u  obtained,  if  chlorine  gas  be  conducted  into  a  so-  cya^de?"^*^ 
lotion  of  platinumcyaniae  of  potassium.    Separates 
from  the  hot  aqueous  solution  in  perfect  copper-red  prisms  of 
metallic  lustre.    Easily  soluble  in  water,  insoluble  in   alcohol. 
Decomposes  by  heating  under  evolution  of  cyanogen.     The  aque- 
ous solution  gives,  with  copper  edUe,  a  greenish-white  precipitate, 
with  ealte  of  silver  and  mercury ^  a  white  one.    Bicyanide  of  pla- 
tinum^ P^Cy,,  gives,  with  chloride  of  potassium,  a  compound  which 
crystallizes  in  large  rhomboidal  tables,  and  consists  of  KCl+Pt 
Cy2+2aq.  Is  obtained  if  platinumeyanide  of  potassium,  K^+CPt^ 
Cy3)^Cy^  be  dissolved  in  hot  dilute  nitrohydrochloric  acid. 

Jlurocyanide    of    Potaesium:    K-J-^AuCyj^^Cy. 
We  dissolve  fulminating  gold  (obtained  by  precipita-  ^J^^^^eof 
tion  of  chloride  of  gold  with  ammonia)  in  a  concen-  ^^i,  auCj^  ^ 
trated  hot  solution  of  cyanide  of  potassium.    By 
cooling  the  salt  separates  in  colerless  prismatic  crystals,  often  an 
inch  long.    If  the  solution  be  mixed  with  nitrate  of  silver,  a 
white  precipitate  is  formed  ■■Ae+(AuOy)'^Cy. 

Auricyanide  of  Potassium:  K+(AuCy3)'"Cy-hlJ 
aq.      A   solution   of   neutral   chloride  of   gold  is  Componnds   o 
brought  into  a  hot  concentrated  solution  of  cya-  Jlf^^d^AuCT 
nide  of  potassium.     Crystallizes,  during  the  cooling,  *  ^ 

in  beautiful  large  tabular  crystals ;  decomposes,  by  excluded  air, 
into  cyanogen  and  aurocyanide  of  potassium.  Gives^  with  nitrate 
of  silver,  a  cheesy  precipitate  ■»A^+(AuCy3)^Cy. 

Cyanic  Acid:   CyO.    If  cyanide  of  potassium 
be  heated  with  peroxide  of  manganese,  protoxide  Cyanogen  and 
and  peroxide  of  lead,  etc.,  cyanate  of  potassa  is  ob-  i^l^^'     ^^^' 
tained.     The  acid  is  not  known  in  anhydrous  condi- 
tion ;  if  it  comes  in  contact  with  water  it  ii  immediately  decern- 
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posed  into  carbonic  acid  and  ammonia:  NC20+8HO»2CO,+ 
NH3. 

Cyanic  acid.         Sydroie   qf  Cyanic    Add:   HO,CyO,  is    ob- 

tainedy  if  the  hydrate  of  cyannrenic  acid  ■i2H0,N| 
G0HO4,  be  heated  to  glowing,  in  a  small  retort  with  long  neck,  and 
the  distillate  collected  in  a  receiver  bound  in  snow  and  salt; 
2HO,N3GoH04-»S(HO,NO,0).  Below  0""  the  hydrate  appears  as 
a  colorless,  volatile,  thin-flowing  liquid  of  sufllocating,  acid,  ex- 
tremely penetrating  odor.  The  smell  of  the  vapor  powerfully 
excites  tears ;  the  smallest  drop  brought  upon  the  skin  prodoees 
a  blister.  If  the  gaseous  acid  be  conducted  into  ice,  we  obtain 
an  aqueous  solution  of  the  former,  but  which  is  soon  decomposed. 
If  the  fluid  acid  be  exposed  to  the  temperature  of  0^,  it  com- 
mences boiling,  and  changes,  under  violent  explosions,  into  a  snow- 
ivhite  inodorous  mass,  which  is  named  oxide  of  uren^  and  consists 
of  NCgHO,.  Sydrate  of  cyanic  acid  and  water  change  into  car- 
bonic acid  and  ammonia.  If  the  vapor  of  cyanic  acid  be  conducted 
into  alcohol,  we  obtain  aXbpKanate  of  ethyl  ^k.eO^J[jfi,fi^\ 
if  the  hydrate  comes  together  with  aldehyd,  there  is  produced 
trigenic  aeid^  ^O^HfifiSi^^  and  brought  together  with  aqueous 
ammonia^  it  forms  urea  JST^CJB^O^  B7  the  action  of  the  vapor 
of  cyanic  acid  upon  amyl  eptrit  eyanurenie  acid,  2HO,N3C0HO0, 
arises.  If  Aydrocholorie  aeid  gas  be  conducted  over  eyanaie  tf 
silvery  we  obtain  a  fluid  combination  which  may  be  consid- 
ered as  consisting  of  HGl,HO,CyO ;  this  compound  is  decom- 
posed by  ordinary  temperature,  and  becomes  solid  under  evolu- 
tion  of  hydrocholoric  and  carbonic  acid,  and  formation  of  chlo- 
ride of  ammonium,  and  oxide  of  uren. 

Cyaniatee.  The  alkali  salts  can  be  heated  to  glowing  without 
suffering  decomposition ;  dissolved  in  water,  they  divide  mto  dou- 
ble carbonates  under  evolution  of  ammonia.  If  acid  is  poured 
upon  the  dry  salts,  carbonic  acid  is  evolved.  The  ammonia  $aUf 
NH^^O+CyO,  is  known  only  in  aqueous  solution  ;  by  evaporation 
it  is  changed  into  urea.  The  potaesa  ealtj  KO,CyO,  is  best  ob- 
tained, if  by  gentle  heat  we  fuse  8  parts  ferrocyanide  of  potassium 
and  3  parts  of  carbonate  of  potassa,  adding,  by  degrees,  15  parts 
protoxide  of  lead,  and  pouring  off  the  cyanate  of  potassa.  Crys- 
tallizes from  the  alcoholic  solution  in  thin,  transparent  leaflets, 
tastes  like  nitrate  of  potassa,  is  easily  soluble  m  water,  and 
scarcely  soluble  in  anhydrous  alcohol.  If  to  the  concentrated 
solution  some  acid  be  added,  cyanate  of  potassa  is  deposited.  If 
it  be  fused  with  potassium,  we  obtain  cyanide  of  potassium  and 
potassa.  The  baryta  satt,  BaO,CyO,  is  obtained  in  small  prisms, 
if  a  solution  of  cyanate  of  potassa  be  mixed  with  acetate  of  ba- 
ryta and  then  with  alcohol.  The  silver  soft,  AgO,CyO,  is  ob- 
tained by  double  decomposition,  as  a  white  precipitate  which  dis- 
solves in  ammonia ;  from  the  solution,  by  evaporation,  we  obtain 
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large  crystals,  which  consist  of  cjanate  of  silver  and  ammonia. 
Gives,  by  heating,  dicyanide  of  silver,  Ag,Gy. 

Oyanate  of  methyl:  MeO,CyO.  If  cyanate  of  potassa  be 
distilled  with  methyiozyd-sulphate  of  potassa,  we  obtain  a  mix- 
ture of  cyanate  and  cyanurenate  of  methyl.  The  former  is  very 
volatile,  and  can  be  removed  from  the  latter  by  distillation ;  fluid, 
and  gives  with  ammonia  a  crystallizable  compound,  which  con- 
sists of  N^G^H^O^,  and  is  named  acetyl-urea.  Cyanate  of  ethylj 
AeO,CyO,  is  obtained  in  like  manner.  Very  mobile  fluid,  strong- 
ly refracting  light,  not  so  heavy  as  water ;  the  vapor  strongly 
excites  to  tears.  Gives,  with  ammonia,  a  body  crystallizing  in 
prisms,  ■sN^O^HgO,,  the  so-called  metacetyl-urea*  If  cyanate  of 
methyl  be  treated  with  water,  we  obtain,  under  evolution  of  car- 
bonic acid,  a  crystallizable  bodv  of  the  same  constitution.  Cya- 
nate of  amyly  AmO,CyO,  is,  m  like  manner,  produced.  Fluid, 
boils  at  100^,  and  gives  with  ammonia  a  combination  "NjC^ 
Hj^Oju  or  the  amyl-urea. 

Acetyl-urea,  ....  (N,0,H^O,)+  C,H,. 
Metacetyl-urea,  .  .  .  (N,C,H^0,)+2C,H,. 
Amyl-urea,    ....    (N,G,H^6,)  +  6C,H,. 

{Compare  Urea.) 

If  cyanide  of  potassium  be  melted  together  with 
tulphur  by  gentle  heat,  and  the  melted  maas  dissolved  gl^^^ 
in  water,  thus  are  obtained  after  evaporation  crystals, 
which  consist  of  E+NC^S,;  and  if  these  crystals  are  distilled 
with  phosphoric  acid,  there  goes  over  the  so-called  hydrosulpho- 
cyanic  acid,  H-f-NG,S^     If  we  let  this  acid  act  upon  metallic 
oxides,  thus  are  obtained,  under  formation  of  water,  metal  com- 
pounds, which  consist  of  M-hNG,S,;  hydrosulphuric  acid  decom- 
poses these  compounds  under  production  of  sulphide  of  metal  and 
nydrosulphocyanic  acid.   Hence  it  follows  that  hydrosulphocyanfc 
acid  cannot  correspond  to  the  formula  HS-hGy^»'^u^  ^  ^^  ^^ 
considered  as  a  hydrogen  acid  of  a  sulphur-containing  radical. 
Besides  the  hydrosulphocyanio  acid,  still  the  hydrobbulphocyanic 
acid  is  known,  which  consists  of  H-I-NG3S3.   If  we  assume  in  the 
compound  a  sulphur-holding  radical  then  the  formulse  are: — 

Hydrosulphocyanio  acid,  H-f  fNG,Sj)aiHydrorhodanic  acid, 
Hydrobisulphocyanic   **     H-f  (NG^S^jaHydroxanthanic  acid. 

These  compounds,  however,  can  also  be  compared  with  hydro- 
ferrocyanio  and  hydroplatinumcyanio  acid.  They  then  contain 
cyanide  of  sulphur  paired  with  sulphur,  and  their  formulae  are:— 

Hydrosulphocyanio  acid,  .  .  H-f-(GySl^S, 
Hydrobisulphooyanic  "      .    .    H-i-{GyS|)"B. 
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The  latter  view  is  adopted  below. 

Hydro%ulphoevanic  Acid:    H+CCyS^S.     It   is 
^aniAcfd.^    found  in  mnstard-seed,  and  in  the  saliva  of  men  and 

of  sheep.  The  anhydrous  acid  is  obtained  if  salpho- 
cyanide  of  mercury  be  decomposed  by  hydrosulphuric  acid.  We 
obtain  oily  drops,  which  immediately  stiffen  crystalline.  The  an- 
hydrous acid  quickly  decomposes  into  hydrobisulphocyanic  acid 
under  evolution  of  hydrocyanic  acid.  If  we  distil  a  concen- 
trated solution  of  sulphocyanide  of  potassium  with  concentrated 
phosphoric  acid,  we  thus  obtain  hydrous  acid  of  very  sour  taste  and 
suffocating  odor;  possesses  the  specific  gravity  of  1.022;  boils  at 
108%  and  crystallizes  at  — 14^.  The  solution  of  the  acid  colon 
the  most  dilute  solution  of  peroxide  of  iron  salts  blood-red.  The 
products,  which  are  formed  by  the  action  of  nitrie  acid  and  ehlih 
rine  upon  sulphocyanide  of  potassium  and  hydrosulphocyanic  acid 
are  described  at  uren ;  likewise  the  products,  which  are  obtained 
by  heating  iulphocyanide  of  ammonium. 

■         SulphocyanideB  of  Metals  (Rhodanmetalle).     Wa 
of^me^sr^  ^'  obtain  sulphocyanides  of  metals:    1st,  by  treating 

the  metallic  oxide  with  aqueous  sulphohydrocyanic 
acid;  2dly,  if  cyanide  of  an  alkali  metal  be  fused  together  with 
sulphur;  8dly,  if  cyanogen  gas  be  conducted  over  the  higher  sul- 
phur compounds  of  the  alkali  metals  in  glowing  heat;  the  insoluble 
are  obtained  by  double  decomposition.  The  sulphocyanides  of 
the  alkali  metals  suffer  no  decomposition  even  in  the  glowing 
heat.  The  heavy  metal  compounds,  by  glowing  in  a  closed  vessel, 
generally  give  nitrogen,  sulphocarbonic  acid,  and  cyanogen  gas, 
whilst  sulphides  of  metal  remain  behind.  The  soluble  compounds 
give,  with  peroxide  of  iron,  a  blood-red  color;  if  we  treat  them 
in  their  solution  with  chlorinCy  a  yellow  body  is  deposited.  They 
are  mostly  soluble  in  water. 

Sulphocyanide  of  Ammonium :  NH^+(CySpS;  is  obtained  by 
direct  saturation ;  it  is  also  formed,  besides  other  products,  when 
a  solution  of  sulphocarbonic  acid  in  alcohol  is  saturated  with  am- 
monia; easily  soluble  deliquescent  salt.  Sulphocyanide  of  pa- 
tassium^  K-h(CyS)'"S.  The  crystallized  salt  resembles  nitrate  of 
potassa;  easily  soluble  in  water;  possesses  a  cooling  salty  taste; 
fuses,  when  the  air  is  excluded,  without  suffering  decomposition, 
and  stiffens  to  a  radiated  crystalline  mass.  Sesquisulphocyanide 
of  iron^  Fe3-h3(CySpS.  After  evaporation  of  a  solution  of  hy- 
drate of  peroxide  of  iron  in  hydrosulphocyanic  acid,  there  re- 
mains a  red  deliquescent  mass  behind;  easily  soluble  in  water  and 
alcohol.  Sulphocyanide  of  zincj  Zn+(CySpS,  crystallizes  in 
rhombic  prisms;  easily  soluble  in  water  and  alcohol.  Sulpho- 
cyanide  of  lead^  Pb  +  (CyS)'"S,  is  obtained  by  double  decomposi- 
tion ;  it  deposits  yellow  crystals,  which  increase  to  great  size  and 
possess  a  strong  lustre.    Decomposes,  in  contact  with  water,  into 
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a  basic  salt  and  hydrosulphocyanic  acid.  SulpKoeyanide  of  silver^ 
Ag+(GjSpS)  appears  as  a  cheesy  precipitate;  crystallizes  from 
the  ammonia  solution  in  white  scales. 

Sulphoet/anide  of  Methyl:  Me+(CyS)'"S,  is  ob- 
tained, if  equal  parts  of  methyloxyd-sulphate  of  lime  Sait-Uke  com- 
and  sulphocyanide  of  potassium,  in  concentrated  so-  ^^yanogen 
Intion,  are  distilled.     Colorless,  transparent  fluid  of  with  organic 
leck-like  odor,  of  1.115  sp.  gr. ;  boils  at  182®.     Is  ^dicais.  • 
decomposed  by  ehloriney  under  formation  of  para-  ofmeSyi^^* 
chloride  of  cyanogen  and  a  fluid  oil. 

Sulphocyanide    of  Ethyl:   Ae-KCyS^S,  is  in 
like  manner  obtained.     Completely  colorless,  thin-  of\|th^      * 
flowing  fluid,   strongly  refracting  light,   of  sweet 
anise-like  taste,  and  penetrating  mercaptan-like  odor;  sp.  gr.  1.02 ; 
boils  at  146®.    Nitric  etcid  xlecomposes  the  compound  under  the 
formation  of  sulphoethyl-sulphurio  acid.     Bromine  forms,  with 
the  same,  a  crystallizable  compound.   Sulphocyanide 
of  amyl,Am  +  {Cy8f8 ;  oiUike  fluid,  boils  at  195®.  K^i 
Oires,  with  nitric  acid,  sulphamyl-sulphuric  acid. 

Sulphocyanide  of  Allyl  (Etherio  Mustard  Oil), 
All-f-CCySpS,  is  formed  by  decomposition  of  my-  8«i^<K5yaiiide 
ronic  acid,  occurring  in  black  mustard  seed,  under  (M^urd  oiL) 
co-operation  of  myrosin.  If  the  seed  be  some  time 
digested  with  water  and  then  distilled,  the  distillate  contains 
mustard  oil.  Also,  spoonwort  and  horseradish  give  mustard  oil, 
by  distillation.  If  the  compound  of  sulphide  of  mercury-allyl, 
with  chloride  of  mercury-allyl  (v.  Allyl)  be  heated  with  sulpho- 
cyanide of  potassium,  mustard  oil  goes  over  at  180®.  Pure  mus- 
tard oil  is  a  colorless  fluid  of  exceeding  strong  exciting  odor,  and 
extremely  burning  taste ;  brought  upon  the  skin,  it  soon  draws 
a  blister.  Sp.  gr.  1.009 ;  boils  at  140® ;  easily  soluble  in  al- 
cohol and  ether.  Nitric  acid  attacks  mustard  oils  very  actively ;  in 
the  beginning  we  obtain  a  sulphur-yellow,  porous,  resinous,  mass, 
nitroeinapyl-resinj  NjC^HjjS4-f-8NO^,  which,  by  farther  action, 
is  converted  into  nitrosynapylic  acidj  under  formation  of  sulphuric 
acid.  If  the  mustard  oil  be  treated  with  great  excess  of  baryta 
water  in  the  heat,  we  thus  obtain  carbonate  of  baryta  and  a  base 
rinapolin^  N^Ci^Hj^O, ;  the  same  decomposition  follows,  if  it  be 
treated  with  aqueous  alkali  or  with  freshly  precipitated  oxyhydrate 
of  had  ;  in  the  last  case  are  formed  carbonate  of  lead  and  sulphide 
of  lead,  2(C,H,NS,).|-6PbO-h2HO-Ci,Hj^,0,-h4PbS+2(Pb 
0,00,).  If  mustard  oil  be  shaken  with  strong  aqueous  ammonia, 
thus  vanishes,  by  degrees,  the  odor  of  the  oil,  and,  after  a  little 
time,  the  whole  stiffens  to  a  crystalline  mass,  thiosinnamin,  N^C, 
HgS,.  If  mustard  oil  be  brought,  by  drops,  into  an  alcoholic  po- 
tassa  solution,  carbonate  of  potash  is  deposited  under 
reaction.    From  the  alcoholic  solution,  water  precipitat 
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compound  which  consists  of  N,C|4H^S,0^  immediately  arises  still 
another  peculiar  com  pounds  containing  potassium.  8aU$  ofperoZ' 
ide  of  irony  are  not  colored  red  by  a  watery  solution  of  mustard 

oil. 

HydrolUuhphoeyanie  Acid  (Hydrohypersulphooj* 
Hydrosuipho-  g^ic  Acid,  Hydroxanthanio  Acid):  Il+(CySj)^5. 
^emioyamo        ^f^  ^.^  ^  ^j^  Saturated  aqueous  solutioQ  of  sulpho- 

cyanide  of  potassium  with  6  to  8  fold  volume  strong 
hydrochloric  acid ;  the  white  pap,  which  is  separated,  becomes 
yellow  by  degrees ;  after  24  hours  this  is  changed  into  fine  nee* 
dleS)  which  are  washed  with  water.  Crystallises  from  the  hot 
aqueous  solution  in  beautiful  yellow  needles,  which  are  almost 
insoluble  in  cold  water,  slightly  soluble  in  boiling,  and  somewhat 
more  soluble  in  alcohol  and  ether.  The  acid  decomposes  at  240^, 
and,  under  deposition  of  sulphur,  falls  into  hydrosulphocyanie 
acid,  sulphocarbonic  acid,  and  compounds  poor  in  sul^mur,  there 
remainii^g,  at  last,  only  melamin  ;  according  te  other  accoants, 
the  residue  contains  hydromellan.  Nitric  acid  decomposes  the 
acid  into  carbonic  acid,  sulphuric  acid,  and  ammonia-  Ohlorin$j 
in  like  manner,  produces  decomposition  under  formation  of  chlo- 
ride of  sulphur,  of  cyanogen,  and  hydrocholoric  acid,  and  a  brown- 
red  substance.  Brought  in  contact  with  ammonia^  sulphur-milk 
is  separated,  and,  in  the  yellow  solution,  is  found  neither  sulphide 
of  ammonium  nor  sulphocyanide  of  ammonium.    By  the  action 

of  cUkalies  upon  hydrobisulphocyanic  acid,  a  miz- 
Bides^f  metals.  ^^^®  ^^  formed  of  sulphocyanides  of  metals   and 

bisulphocyanides.    Bi$ulphocyanide  of  lead^  Vh+ 
(CySjS,  falls  as  a  chrome  yellow  powder,  if  acetate  of  lead  be 
added  to  a  boiling  solution  of  hydrobisulphocyanic  acid ;  nitrate  cf 
silver  is  colored  yellow,  and  bichloride  of  mercury  yellowish  white. 
Selenium    and      Selenium  bchaves  te  cyanogen  exactly  like  sul- 

cyanogen.  phur. 

Compounds  of  Protochhride  of  Cyanogen :  CyCl,  is  obtained  if 
cyanogen  with  chlorine  gas  be  brought  together  with  an  aqueous 
the  halogens,     solution  of  hydrooyanio  acid,  or  with  moistened  cy- 

Culoride  of  cv-        -j^t  x  ^ 

anogen.  anidc  of  mercury.    Is  gaseous  at  common  tempera- 

ture, of  insupportable  odor,  exciting  tears,  Tery 
caustic,  and  extremely  poisonous.  Is  solid  at  — 18  ,  and  appears 
in  long  transparent  needles ;  under  the  pressure  of  4  atmospheres 
it  is  a  colorless  clear  liquid.  Water  absorbs  25  volumes,  ether 
50,  and  alcohol  100.  Fluid  chloride  of  cyanogen,  in  a  tube 
closed  by  fusion,  changes,  after  some  time,  into  solid  metochloride 
of  cyanogen  aRNjOoGl,. 

If  chlorine  be  conducted  into  a  saturated  alcoholic  solution  of 
hydrocyanic  acid  in  the  cold,  we  thus  obtain  chloride  of  ammonium, 
and  a  body  which  forms  long,  tender,  silvery  crystals,  slightly  soluble 
in  water,  but  easily  soluble  in  alcohol  and  ether,  and  consists  of 
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NCjH^O.Cl,  and  contains  the  elements  of  8(C^H3)0+ 2(CyCl)+ 
5H0.  If  chloride  of  cjanoffen  be  conducted  into  a  solution  of 
cyanide  of  mercury  in  anhydrous  alcohol,  we  obtain  an  oily  fluid  ^ 
which  must  consist  of  2AeO+CyCl.  If  we  let  chlorine^  in  ex- 
cess, act  upon  hydrocyanic  acid,  in  aqueous  solution,  we  thus  ob- 
tain hydrochloric  acia  and  a  fluid  compound  which  boils  at  20^, 
powerfully  excites  tears,  and  consists  of  N3CoCl,H*«2(CyCl)4-H 
Cy.  Chloride  of  cyanogen  forms,  with  ammonia  ga$^  a  white 
crystalline  body  ■■2NH3-f-CyCl,  which  is  not  decomposed  by 
hydrochloric  acid. 

Metachloride  of  Cyanogen  (solid  Chloride  of  Cyanogen) :  N3C0 
CljaCYjCl,,  arises  by  transposition  of  the  preceding  compound. 
Is  obtained,  when  anhydrous  hydrocyanic  acid  is  decomposed  by 
dry  chlorine  in  the  sunlight.  Crystallizes  in  white  needles;  of 
slight  taste,  and  mouse-like  odor;  sp.  er.  1.32;  melts  at  140^; 
sublimes  at  190^ ;  sliehtly  soluble  in  cold  water,  easily  soluble  in 
alcohol  and  ether.  Boiled  with  water  we  obtain  hydrochloric  and 
eyanurenic  acid.  Brought  together  with  ammonia  ga$y  a  white 
powder  is  formed  taSNEj+Cy/Tl^. 

Bichloride  of  Cyanogen:  CyCI„  must  be  obtained  if  a  concen- 
trated solution  of  cyanide  of  mercury  be  exposed  to  the  sun- 
light in  a  bottle  filled  with  chlorine  gas.  We  obtain  a  heayy  oil- 
like fluid.  If  the  alcoholic  solution  be  mixed  with  water,  a  solid 
body  is  deposited.  If  into  a  bottle  filled  with  chlorine  gas  we 
bring  a  boiling  solution  of  cyanide  of  mercury,  there  separates 
in  the  sunlight  a  heavy  oily  liquid  of  extremely  strong  odor, 
exciting  tears,  and  a  "caustic  taste;  it  consists  of  N2C0Cl7»2(Cy 
CIJ+C2CI3.    If  nitric  acid  oxidizes  the  compound,  we  obtain  a 

yet  caustic  product  -N,C^C1^0,-»CyCl,+  Cy  |  ^[. 

Protobromide  of  Cyanogen :  CyBr  is  obtained  like 
protochloride  of  cyanogen;    crystallizes   in    white,  o^K^gra. 
slender,  long  prismatic  needles;   possesses  a  pene- 
trating disagreeable  odor;  extremely  poisonous,  and  very  volatile. 
Gives,  with  ammonioy  a  fluid  compound  ^GNHs+CyBr,  which,  in 
the  air,  becomes  solid  under  evolution  of  ammonia.    This  solid 
bodyiB2JHE,+  CjBT. 

Protiodide  of  Cyanogen :  Cyl,  is  obtained  by  heat-  ,  ,. ,     ^ 
ing  cyanide  of  mercury  with  iodine  and  some  water  l^^^l 
in  a  flask  with  a  long  neck.    In  the  neck  of  the 
flask  the  iodide  of  cyanogen  condenses  in  slender,-  woolly  needles ; 
possesses  a  highly  penetrating  odor,  strongly  exciting  the  eyes, 
and  a  biting  taste.    Easily  soluble  in  water,  alcohol,  and  ether. 
If  the  aqueous  solution  be  shaken  with  mercury,  thus  we  obtain 
iodide  of  mercury  and  cyanogen.     Gives,  with  ammonia^  a  fluid 
compound  BBdNHj+Cyl,  which  becomes  solid  at  50^  under  form- 
ation of  NHjyCyl. 
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PARABAN: 

Parabante  Add:  HO,PrO,-2HO,Pr04,  is  obtained,  if  1  part 
uric  acid  is  dissolved  in  8  parts  moderately  concentrated  nitrio 
acid  and  the  solution  evaporated  to  syrup-thiokness  {v.  Urio  Aeid). 
Crystallizes  in  hexagonal,  very  sour-tastmg  prisms;  easily  soluble 
in  water;  is  not  decomposed  in  the  aqueous  solution,  even  by  the 
presence  of  acid  itself;  on  the  contrary,  the  parabanates  are  oon- 
verted  into  oxalic  acid  by  the  slightest  wanning  under  absorption 
of  2  atoms  water. 

FULMINAN: 
By  fulminan  is  understood  a  hypothetical  radical  polymerie 


with  cyanogen,  of  which  it  is  assumed  that  it  forms  witb  oarub  iff 
zinCj  of  copper^  of  mercury j  and  of  iilverj  or  with  their  metals, 
paired  radicals,  which,  with  2  or  3  atoms  oxygen,  prodnoe  aeids 
which  with  bases  give  violently  exploding  salts,  named  fulminates. 
According  to  one  view  are  given,  different  fulminio  aoida  corre- 
sponding to  the  formute 

Zinc-fiilminic  acid,  ....  HO+(ZnOrFuO^ 

Copper.fulminic  "   ....  HO+(CuO)  FuOL. 

Mercury-fulminic  acid,      .     .  HO+(Hg,0)'"FuO,. 

Silver-fulminic         "...  HO+(AgO)'^FuO^ 

Fulminate  of  silver  consists,  then,  of  Ag+0(AffO)'"FuO,.  If 
hydrochloric  acid  be  added  to  this  compound,  only  half  of  the 
silver  is  precipitated  as  chloride  of  silver,  under  formation  of 
HO+(AgO)'^Fu03;  hence  it  follows  that  fulminate  of  silver  can- 
not be  denoted  by  2AgO+N,G40„  for,  according  to  this  formula, 
both  atoms  of  silver  would  be  precipitated.  According  to  the 
other  view,  it  is  assumed  that  the  metal  is  an  essential  constituent 
of  a  radical  sa(MN,CJ,  which,  with  3  atoms  of  oxygen,  forms 
fulminic  acid,  and  this  view  is  below  assumed.  According  to  a 
third  opinion,  the  fulminic  acids  are  paired  combinations  of  ni- 
trogen-metal with  NG4O3;  the  silver-fulminic  acid  then  consists  of 
HO+(AgN)'^N0403.  The  mercury-fulminate  of  protoxide  of  mer- 
cury (fulminating  mercury)  and  the  silver-fulminate  of  silver  (ful- 
minating silver)  are  obtained,  if  the  nitric  acid  solution  of  the 
nitrate  of  either  metal  be  brought  together  with  alcohol,  under 
evolution  of  nitrogen  gas,  or  if  NO4  be  conducted  into  the  alco- 
holic solution  of  the  salts  named.  If  silver-fulminate  of  silver, 
AgO+(AgN,C4)03,  be  digested  with  metallic  zinc  or  copper,  thus 
we  obtain  zinc-fulminate  or  copper-fulminate  under  precipitation 
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of  silver.  The  metal-fuImiDic  acids,  as  well  as  their  salts,  all  pos- 
sess the  capability  of  violently  exploding,  hence  their  production 
and  treatment  must  take  place  with  the  greatest  caution. 

ZtnC'fulminic    Acid:    H0(ZnN,CJ03,    is    ob-         ^j  •  • 
tained,  if  the  solution  of  the  barprta  salt  be  accurate-  ^^~    °^^^ 
ly  decomposed,  by  sulphuric  acid.     Known  only  in 
aqueous  solution,  it  reacts  acid,  and  possesses  an  odor  like  hydro- 
cyanic acid.     The  salts  are  best  obtained  if  the  baryta  salt  be 
precipitated  by  a  sulphate.     The  potoMsa  $aU  crystallizes  in  small 
colorless  rhombic  prisms,  reacts  alkaline,  easily  soluble  in  water. 
The  baryta  $aU  crystalliies  in  small  shining  prisms ;  it  is  obtained 
by  decomposing  the  zinc  salt  with  baryta ;  easily  soluble  in  water. 
The  zinc  $aU^  ZvkO+{ZnSfi^O^    We  digest  metallic  zinc  a  long 
time  with  mercury-fulminate  of  protoxide  of  mercury,  and  evap-  * 
orate  the  obtained  solution  in  a  vacuum.     Crystallizes  in  thin, 
white,  rhombic  scales,  which  no  longer  dissolve  in  water.  Explodes 
violently  at  176°. 

Ccppef'-ftdminic  Acid:  HO-f-(CuN,CJO,.  Only  _  _  . 
known  in  combination  with  protoxide  of  copper  -Cu  ^^dT^"^' 
O+CCuNjOJOj.  The  copper  salt  is  obtained  by 
shaking  copper  filings  with  mercury-fulminate  of  protoxide  of  mer- 
ooiT.  Crystallizes  in  light  green  hexagonal  pyramids ;  explodes 
with '  extreme  violence,  and  a  large  white  flame.  The  ammonia 
mU  is  decomposed  by  hydrosulphuric  acid  into  urea  and  sulpho- 
cyanide  of  ammonium. 

Mercury-fulminate  of  Protoxide  of  Mercury  (Ful- 
minating  Mercury) :  Hg.O+(Hg  N.CJO,.    Half  an  ^^:Z^' 
ounce  of  mercury  is  dissolved  in  6  ounces  nitric  acid 
of  1.3  sp.  gr.,  in  a  vessel  placed  in  hot  water,  and  to  the  solution 
cooled  to  12^  4  oz.  alcohol  of  0.883  sp.  gr.  are  added.     The  mix- 
ture is  held  in  boiling  water  until  a  white  vapor  is  evolved.    Af- 
ter a  few  minutes  the  fulminating  mercury  separates  as  a  very 
violently  explosive  crystalline  powder. 

SUver-fulminic  Acid:  HO+CAgN.CJOj,  is  pre-  «.,-,.. 
cipitated  as  a  white  powder,  if  the  potassa  salt  be  ^^ 
mixed  with  nitric  acid;   insoluble  in   cold  water, 
easily  soluble  in  hot ;  crystallizes  from  the  boiling  solution  in 
needlesi  which  explode  with  extreme  violence.     The  potassa  salt 
crystallizes  in  white  shining  leaflets,  tastes  metallic,  dissolves  in 
8  parts  boiling  water ;  chlorides  of  metals  produce,  in  the  solution, 
no  precipitate.     The  silver  salt  (fulminating  silver),  AgO+(Ag 
NjCJOj,  is   obtained  like  fulminating  mercury.     Explodes  the 
most  violently  of  all  fulminates,  by  pressure,  by  the  electric 
spark,  and  by  contact  with  concentrated  sulphuric  acid.     Hydro- 
chloric acid  aecomposes  the  salt ;  in  the  beginning  silver-fulminic 
acid  becomes  free,  but  it  soon,  by  further  action  of  hydrochloric 
acid,  is  decomposed  into  chloride  of  silver,  hydrocyanic  acid,  and 
another  acid  which  is  said  to  consist  of  NG,Glj+H. 
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MELLAN: 

Mellan  (Mellon)  is  a  radical  which,  in  its  chemioal  relationi^ 
•agrees  with  cyanogen  in  many  reepects.  It  is  formed  when  dry 
chlorine  gas  is  conducted  over  heated  sulphocyanide  of  potasrivm, 
farther  by  heating  hydrobisnlphocyanic  acid,  as  well  aa  the  earn* 
pounds  of  ammonia  with  chloride,  bromide,  and  iodide  of  CTano- 
gen.  Pure  mellanrpotaiiium  is  obtained,  if  the  residue  which 
remains  after  heating  the  sulphocyanide  of  ammonium  (melam) 
be  melted  with  an  equal  weight  of  dry  sulphocyanide  of  potaaii* 
um,  until  no  more  eyolution  of  ammonia,  sulphocarbonio  and 
hydrosulphurio  acid  is  observed,  and,  after  cooling,  if  the  aqoeou 
solution  of  the  fused  mass  be  mixed  with  alcohol.  Mellan-potaa* 
sium  separates  in  fine  crystals ;  these  are  washed  with  aloohol, 
then  dissolved  in  water,  the  solution  boiled  with  charcoal,  and 
fi'om  the  colorless  fluid  the  mellan-potassium  is  precipitated  by 
alcohol.  Pure  mellan  is  obtained  by  heating  mellan-mereury  in  a 
retort.  It  is  of  a  pale  lemon  color,  is  tasteless  and  inodorooi^ 
insoluble  in  water,  alcohol,  ether,  and  dilute  acids.  Decompoeet 
in  white  heat  into  cyanogen  gas  and  nitrogen  gas.  If  we  boil 
meUan  with  nitric  acid,  we  obtain  nitrate  of  ammonia  and  eymjh 
lie  acidy  which  has  the  same  constitution  as  cyanurenic  acid.  In 
concentrated  sulphuric  acidj  it  is  soluble  without  decomposition. 
By  warming  with  chlorine,  it  gives  a  white  volatile  body,  which 
irritates  the  eyes.  If  mellan  be  fused  with  hydrate  ofpota$$a^  we 
obtain  cyanurenate  of  potassa  under  evolution  of  ammonia. 

Hydromellanic  Acid:    HMll.      If   concentrated 

mdfrn'^thh^-  *^®*^^  *^^^  ^^  *^^®^  *^  *  ^^*  solution  of  mellan-po- 
d^gen.^^     ^'  tassium,  the  obtained  mass  evaporated  to  dryness, 

and  from  the  residue  the  acetate  of  potassa  extract* 
ed  by  alcohol,  there  remains  a  yellowish-white,  earthy,  tasteless, 
and  inodorous  body,  which  is  soluble  in  water,  reddeiis  litmus- 
paper,  and  consists  of  1  atom  mellan-potassium  and  2  atoms  hy- 
dromellanic acid.  This  body  expels  several  organic  acids  from 
their  compounds,  and  decomposes  iodide  of  potassium.  By 
heating  17  per  cent,  cyanide  of  potassium  remains. 
With  metals.  Mellan  combines  with  potassium  under  appear- 

ance of  fire.  The  insoluble  metal  compounds  are 
obtained  by  double  decomposition.  By  glowing,  the  cyanides  of 
metals  evolve  cyanogen  gas  and  nitrogen  gas ;  the  alkali-mellan 
metals  leave  behind  cyanides  of  the  metals ;  the  heavy  metal 
compounds  leave  carburets  of  the  metals. 

Mellan-potassium^  KMll-f  5aq,  crystallizes  from  the  hot  satu- 
rated solution  in  fine,  colorless  needles,  which  effloresce  in  the  air. 
Mellan^leadj  PbMll-f5aq,  is  obtained  as  a  white  precipitate  by 
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double  decompositioD.    Mellan-iilvery  AgMlI,  appears  as  a  jelly- 
like precipitate,  which,  dried  at  120^,  contains  no  water. 

Sulpho-mdlan :  MllS,  is  not  known  isolated.     If 
we  dissolye  the  so-called  sulphide  of  cyanogen  (which  f^^  *"^  *^- 
is  precipitated,  when  chlorine  is  conducted  into  a  solu- 
tion of  sulphocyanide  of  potassium,  and  consists  of  Hydrosuipho- 
N,C.B^S.O)  in  a  hot  concentrated  solution  of  KS,HS,  ""*^""^°  ^'^ 
and  boU  the  solution  12  hours,  thus  is  formed,  upon  the  addition  of 
aeetio  acid,  a  precipitate,  which  consists  of  sulphur  and  hydro- 
tufyho-meUanic  acid.    Ammonia  absorbs  the  acid  of  the  precipi- 
tate in  the  cold;  if  the  solution  be  bleached  by  boiling  with  ani- 
mal charcoal^  we  obtain,  by  the  addition  of  an  acid,  the  hydro- 
tolphomellanic  acid,  as  a  snow-white  body.  Hydrosulpho-mellanio 
acid  eonaists  of  N^C^H^S^.    It  separates  from  the  boiling  aqueous 
Mention  in  white  acicular  crystals;* is  tasteless;  reddens  litmus; 
and  is  soluble  in  water,  alcohol,  and  ether.    If  we  heat  it  to  150^, 
it  jleeomposes  into  mellan  and  hydrosulphuric  acid.    Only  1  atom 
of  hydrogen  can  be  replaced  by  1  atom  of  metal ;  it  appears  there- 
fyn  as  a  paired  acid,  which  contains  8  atoms  of  HS  as  pairling, 
and  Its  probable  formula  is  H4-(8HS)M11S.     The  „  ,  ^      ^ 
nifykhmenan  metaU  -M-|.(8HS)M11S,  can  be  di-  SSST" 
reetlr.  obtained;  the  combinations  with  the  alkali 
metus  are  soluble  in  alcohol  and  ether,  and  crystallixable;  also 
with  the  heavy  metals  sulpho-mellan,  (8HS)M11S,  forms  crystalliz- 
able  compounds;  the  alkali  metal  compounds  evolve  by  heating 
snlplude  of  ammonium  and  hydrocyanic  acid. 


FOURTH  DIVISION, 


HYDROAZOCARBYLS. 


In  this  chapter  a  series  of  organic  compounds  is  treated,  closelj 
allied  to  the  azocarbyls,  by  whose  transposition  they,  in  part,  are 
formed.  Ail  compounds  of  this  class  have,  in  common  with  Uiose 
of  cyanogen,  great  transposition-power,  and  from  many  of  their 
relations  it  would  appear  that  they  contain  cyanogen  or  another 
azocarbyl,  or  they  go  over  into  these  easily.  On  account  of  the 
mutability  of  these  compounds,  it  is  very  difficult  to  fix  upon 
their  rational  formulae,  since,  with  regard  to  their  products  of  de» 
composition,  several  may  be  made  with  equal  correctness.  Most 
of  the  compounds,  which  are  nearly  all  acids,  appear  to  contain 
one  common  substance — uren  as  a  pairling. 

UREN : 

Ur=XCjH. 

By  uren,  a  ternary  radical  is  understood,  which  is  formed  by  the 
transposition  of  cyanogen  ;  it  is  metameric  with  anhydrous  hydro- 
cyanic acid  and  can  unite  in  different  proportions  with  oxygen 
and  sulphur;  these  combinations  have  great  tendency  to  appear 
as  pairlings.     With  the  uren  combinations  may  be  classed: — 

Oxide  of  Uren, UrO,, 

Hydrososulphbiurenic  acid,    .     •  H+(2UrS)^S, 

Hydrosulphurenic  acid,     .     .     .  H+(UrSpS, 

Hydrobisulphurenic  acid, .     .     .  H4-(UrS,)'"S, 

Hydrotrisulphurenic  acid,      .     .  H4-(UrSj)^S, 

Cyanurenic  acid, 2HO+(UrOjJ'"2CyO. 

£t  cetera. 

Oxide  of  Uren  (Insoluble  Cyanuric  Acid):    Ur 
Compoun    o     q^     j^  ^j^^  hydrate  of  cyanic  acid  be  exposed  to  a 

temperature  of  about  0^,  it  is  changed  into  a  white 
Oxide  of  uren.    inodorous,  porcelain-like  mass;   insoluble  in  water, 

alcohol,  ether,  and  acids,  consisting  of  oxide  of  uren, 
HO,NC,0-(NC^)0,- 
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If  oxide  of  uren  be  subjected  to  dry  distillation,  it  is  again  con- 
verted into  hydrate  of  cyanic  acid.  Heated  with  concentrated 
%ulphuric  acid^  it  separates  into  carbonic  acid  and  ammonia.  If 
the  solution  of  oxide  of  nren  in  caustic  alkalies  be  evaporated, 
there  remain  cyanarenic  acid  salts.  With  ammonia,  oxide  of  uren 
forms  a  paired  base — Urea. 

Mydro%ulphbiurenic  Add  (Hydroflaveanic  Acid) :  „  , 
H+(2UrSrS.     This  compound  is  obtained,  when  S^oa^i 
2  measures  of  cyanogen  gas  and  8  measures  of  hy- 
drosulphuric  acid  gas,  in  moist  state,  come  in  contact  with  each 
other  over  mercury.    Tellon/ transparent  crystals;  easily  soluble 
in  water  and  alcohol;  the  solution  has  no  acid  reaction ;  very  mu- 
table ;  soluble  without  decomposition  in  potassa-lye,  but  by  boiling 
we  obtain  sulphocyanide  of  potassium,  cyanide  of  potassium,  and 
Bulphide  of  potassium;  by  being  boiled  with  dilute  lye,  we  obtain 
ammonia,  oxalic  acid,  and  sulphide  of  potassium.  ' 

JBjjfdroMulphurenie  Add  (Hydrorubeanic  Acid): 
H+{UrS)'-S.    If  we  conduct  cyanogen  gas  and  hv-  ^^"^t 
drosulphuric  acid  together  into  alcohol,  with  the 
precaution  that  hydrosulphuric  acid  is  always  present  in  excess, 
small  red  crystals  are  separated,  which,  by  repeated  crystalliza- 
tion from  the  hot  alcoholic  solution,  become  purified.    ^Beautiful 
CHrange-red  crystals  are  produced.    By  cautious  heating  it  is  sub- 
limable  ;  but  little  soluble  in  water  and  alcohol.  Chlorine  gas  and 
hydrochloric  acid  gas,  when  cold,  do  not  act  upon  this  compound ; 
by  boiling  with  dilute  hydrochloric  acid,  we  obtain  oxalic  acid, 
ammonia,  and  hydrosulphuric  acid.   If  to  a  cold  alcoholic  solution 
we  add  acetate  of  lead,  thus  is  produced  a  lively  yellow  precipi 
tate  ■■Pb+(UrS)S.    If  the  lead  compound  be  boiled  with  water, 
cyanogen  gas  escapes,  PbS  is  formed,  and  the  solution  contains 
hydrosulphurenic  acid  and  hydrosulphbiurenic  acid.     Sulphureny 
lf(LHS„  is  metamerie  with  hydrosulpho-cyanic  acid. 

Mydrobiiulphurenie  Add:  H+(tJrS^)'"S.     Am-  Hydrobisulph- 
moniumbisulpnuren,    NH^  +  (UrS,)S,   is    obtained  urenio  acid. 
when  1  volume  anhydrous   alcohol,  saturated  with 
ammonia  gas,  is  left  to  stand  one  or  two  hours  in  a  closed  vessel 
with  0.16  volumes  sulpho-carbonic  acid,  and  the  clear  fluid,  quickly 
withdrawn  from  the  separated  sulpho-carbonate  of  sulphide  of 
ammonium,  is  by  degrees  exposed  to  a  temperature  of  0°.    We 
obtain  crystals  of  the  ammonium  compound.     If  the  salt  be  dis- 
solved in  8  parts  water,  and  to  the  solution  hydrochloric  acid  be 
quickly  added,  the  acid  is  separated  as  an  oily,  colorless  fluid, 
which  is  very  quickly  decomposed.     The  ammonium  compound 
forms  with  the  metal-salts  precipitates  of  bisulphuren-motals. 

Hydrotrisulphurenic  Acid:  H-(-(UrSj)'"S.     This  „  ,      .   , 
acid  is  precipitated  in  shining  crystalline  flakes,  if  KS^ 
chlorine  gas  be  conducted  into  the  solution  of  am-% 


886  HYDBOAZOCABBTL& 

« 

• 

moninm-bisulphnren.  Colorless  and  odorless,  but  Bligbtljr  soluble 
in  water,  more  easily  so  in  alcohol,  ether,  and  aceton.  If  the 
freshly  precipitated  acid  be  warmed  with  perchloride  of  iron,  it 
is  colored  deep  blood-red.  By  being  warmfed  with  potassa-lye,.  it 
is  separated  into  sulphide  of  potassium  and  snlphocyanido  of 
potassium. 

So^alled  Sulphide  of  Cyanogen.  If  we  conduct  cUo- 
ub^^^lheao^  rineinto  acold  solution  of  sulphocyanideofpotasaium, 
tion  of  nitric  acid  there  is  separated  a  yellow  body,  which  consbta  of 
and  obiorine  up-  N^O^HAO,  or,  according  to  other  etatementa,  of 

cJ.Sc'iS^  N.CH^A  .nd  may  be  considered  m  •  «>«nW«- 

tion  of  trisulphuren  with  oxysulphuren  ■■2(UrS^)+ 

Ur  )  a  •    If  we  digest  for  three  hours  8  parts  of  this  substance, 

which  has  been  called  sulphide  of  cyanogen,  with  4  parts  potasift 
and  25  parts  water,  and  b^l  the  mass  half  an  hour,  a  black  aab- 
stance  is  separated,  and  if  to  the  abfiltered  fluid  we  add  dilute 
hydrochloric  add,  a  yellow  precipitate  is  formed.  If  we  dissolTe 
this  precipitate  in  hot  alcohol,  we  obtain  from  the  filtered  aolution 
by  evaporation  hydrothioeyanie  aeidj  which  is  said  to  consist  of 
Nf CjoHqSisO^  a  lemon-colored  crystalline  powder  of  very  shaip 
and  bitter  taste;  dissolves  in  1000  parts  cold  and  2.6  parts  boiling 
water.  This  acid  must  be  a  tetra-basic  hydrogen  acid,  which  con- 
tains 2  more  atoms  of  water  of  crrstalliiation.  With  the  baiea 
it  forms  thiocyanides  of  metals  and  water.  By  boiling,  it  expels 
carbonic  acid  from  the  alkali  salts. 

If  we  add  chlorine  to  the  boiUng  eolution  of  eulphoeyanide  of 
potassium,  a  yellow  substance  is  precipitated,  said  to  consist  of 
N^CgHjS^O,  whose  alcoholic  solution  forms  yellow  precipitates 
with  salts  of  lead  and  silver.  If  we  boil  the  aqueous  solution  of 
sulphocyanide  of  potassium  with  nitric  acid,  a  yellow  substance  is 
precipitated,  which  has  probably  the  same  constitution. 

Oganurenie  Acid  (Cyanuric  Acid,  Pyrouric  Aeid): 
Cyannremc      2HO+(UrO0'^2CyO-2HO+N3Ce,HO,-2H+OCnr 

O4.  This  acid  is  formed  by  the  dry  distillation  of 
uric  acid  and  of  urea,  in  the  decomposition  of  metachlorcyanogen 
by  water,  in  the  decomposition  of  cyanate  of  potassa  by  acetic 
acid,  etc.  If  we  expose  hydrochlorate  of  urea  to  a  temperature 
of  140^,  we  obtain  chloride  of  ammonium  and  pure  cyanurenie 
acid.  Crystallises  from  the  aqueous  solutbn  in  oblique  rihombie 
prisms  containing  4  atoms  water  of  crystallisation,  which  they 
lose  by  gently  heating.  From  the  hot  concentrated  sulphuric 
acid  solution  the  acid  is  slowly  separated ;  thus  we  obtain  it  anhy- 
drous, in  four-sided  columns;  colorless,  odorless,  almost  tasteless; 
reddens  litmus.  Separates  by  distillation  into  hydrate  of  cyanic 
acid.  Oyanurate  of  potassa^  2KO+Cur04,  is  obtamed  when 
acetic  acid  in  small  quantities  is  added  to  a  concentrated  solution 
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of  cyanate  of  potassa.  The  potassa  salt,  vhich  is  separated,  is 
dissolved  in  potassa,  and  the  solution  mixed  with  alcohol,  by 
which  the  salt  is  precipitated  in  white  needles.  In  contact  with 
water,  it  separates  into  free  potassa  and  acid  cyannrenate  of 
potassa  aM2KO,2HO,2Gar04t  which  crystallizes  in  white  shining 
cabes ;  not  easily  soluble  in  water. 

Cyanurenate  of  Baryta :  2BaO+Cur04+8aq,  is  precipitated, 
when  to  a  hot  solution  of  the  acid,  an  excess  of  baryta  water  is 
added.  The  *aeid  baryta  »aUj  2BaO,2HO,2Gur04,  we  obtain  as  a 
crystalline  powder,  when  baryta  water  is  dropped  into  a  boiling 
solution  of  oyanurenic  aoid  so  long  as  the  precipitate  is  redis- 
Bolved. 

PyanurenateofSUveTj  2AgO+Cur04,  is  obtained  when  acetate 
of  silver  is  added  to  a  hot  solution  of  cyanurenic  acid.  A  color- 
less crystalline  powder;  insoluble  in  water  and  acetic  acid,  and 
combines  with  2  atoms  of  ammonia.  If  we  mix  a  hot  solution  of 
the  acid  with  an  excess  of  ammonia,  and  then  with  nitrate  of 
silver,  we  obtain  a  crystalline  powder,  which  contains  ammonia, 
but,  dried  at  800^,  consists  of  8AgO+ GurO.. 

Oyanurenate  of  Methyl  is  produced  in  small,  colorless  crystals, 
which  melt  at  140^,  and  evaporate  at  295^. 

Oyanurenate  of  iSthyl  crystallizes  from  the  alcoholic  solution; 
fuses  at  85^ ;  boils  at  276^.  Both  of  these  compounds  are  ob- 
tained when  methyloxyd-sulphate  or  ether-sulphate  of  potassa  is 
distilled  with  cyanurenate  of  potassa;  the  formula  for  these  com- 
pounds is  said  to  be  8MeO  or  8AeO,N3G0O3. 

MeUanwrenie  Acid:  N^G^H^O..    If  perfectly  dry 
urea  be  subjected  to  a  slow  distillation,  most  of  the  gciU^^^'^^ 
urea  is  not  converted  into  cyanurenic  acid  but  into 
mellanurenic  acid ;  the  latter  remains,  when  the  residue  is  boiled 
'  out  with  water.    A  brilliant  white  chalk-like  powder ;   insoluble* 
in  water,  easily  soluble   in.  acids    and  alkalies ;  by  being  long 
treated  with  alkalies,  it  separates  into  ammonia  and  cyanic  acid. 
Mellanurenic  acid  may  be  considered  as  a  paired  compound*  of 
urea  with  cyanic  acid  »(N,G.H^O.),'^2GyO. 

Albphanic  Acid:  HO+Iffifi^pOgj  is  formed 
when  the  vapor  of  hydrate  of  cyanic  acid  is  con-  ^^0P*^«  ^'^' 
dueted  into  anhydrous  alcohol.  We  obtain  allophanate  of  ethyl ; 
the  acid  is  not  known  isolated,  for  it  separates  at  once  into  car- 
bonic aoid  and  urea.  If  we  treat  the  oxide-of-ethyl  compound 
with  the  pure  bases,  we  obtain  allophanic  acid  salts ;  but  they 
also  separate,  when  heated,  into  carbonic  acid  salts  and  urea. 
The  potasea  %aU  crystallizes  in  leaflets,  like  chlorate  of  potassa. 
The  baryta  $aU  forms  connected  needles ;  if  it  be  heated  in  a 
retort,  carbonate  of  ammonia  escapes,  and  the  residue  contains 
cyanate  of  baryta. 

AUophanate  of  Ethyl  appears  as  a  white  crystalline  powder,. 
22 
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"which  oat  of  the  alcoholic-etherio  solution  appears,  by  slow  era- 

I)oratioD,iQ  clear,  tasteless,  and  odorless  crystals  of  mother-of-pearl 
ustre.  By  dry  distillation,  it  separates  into  alcohol  and  cyan- 
nrenic  acid.  If  we  conduct  the  vapor  of  cyanic  acid  into  wood- 
gpirit  or  amyl'Spirity  we  obtain  the  corresponding  oomponnd  of 
oxide  of  methyl  or  of  amyl. 

Allophanic  Acid  probably  consists  of  urea — 1  atom  H  pins 
oxalic  acid  -(N,C^H30^,^C,03-(NC,H,0,rNH^C,03  or  weii- 
ozydamid-oxalic  acid. 

^     .      .^  Trigenie  Acid:  RO,^fi,I[fi,^m+{^T;rGfif 

Tngemo  acid,     q^^  j^  obtained  when  the  vapor  of  hydrate  of  cyanic 

acid  is  conducted  into  aldehyd,  and  the  action  is  lessened  by 
cooling.  A  ropy  mass  remains,  consisting  of  trigenic  add,  oxide 
of  uren,  and  aldehyd-ammonia.  The  mass  is  boiled  with  mo- 
derately concentrated  hydrochloric  acid,  and  filtered;  after  cool- 
ing, trigenic  acid  separates  in  small  stelliform  ffrouped  priama; 
tastes  feebly  acid ;  not  easily  soluble  in  water,  insoluble  in  alcohol. 
By  heating,  it  separates  into  chinolin  and  cyanic  acid. 

Uric  Acid  (Lithio  Acid) :  -  2H0,(NC,H,'^NH)Tf, 
Unc  acid.  Qfi^.    Uric  acid  occurs  only  in  the  animal  body. 

It  is  found  in  the  urine  of  carnivorous  animals,  in  the  nrinaiy 
sediments  in  many  diseases,  it  frequently  causes  the  formation  oif 
urinary  calculL  •  Urio  acid  is  found  most  abundant  in  the  excre- 
ments of  birds,  snakes,  lizards,  snails,  and  insects,  and  almost 
always  in  combination  with  ammonia  (gitano).  The  excrements 
of  large  serpents  are  best  adapted  for  its  production;  we  leave 
them  lying  exposed  to  the  air,  until  they  become  nearly  white, 
and  then  they  consist  mainly  of  urate  of  ammonia.  If  we  dis- 
solve this  latter  substance  in  warm  concentrated  sulphuric  acid, 
and  mix  the  clear,  generally  brownish-yellow  solution  with  small 
portions  of  water  (under  constant  stirring)  as  long  as  a  precipitate 
is  produced,  we  obtain  the  uric  acid  as  a  dazzling  white  powder. 
We  can  also  produce  from  the  excrements  pure  urate  of  potaasa, 
which  is  decomposed  by  hydrochloric  acid.  White,  tasteless, 
inodorous  crystal  scales,  soluble  in  15,000  parts  cold  and  1800 
parts  boiling  water;  reddens  litmus.  If  hydrochloric  acid  be 
added  to  a  cold  solution  of  urate  of  potassa,  we  obtain  crystals,  in 
.the  form  of  scales,  which  contain  1  atom  water  of  crystdiliaation. 
Decompoeitian  of  Uric  Acid.  Uric  acid  may  be  considered  as 
a  paired  compound  of  urenimid  with  N,G,04«b(NG,H'^,NH),  with 
NjCgO^;  further,  ISfifi^  contains  the  elements  of  2  atoms  cyanogen 
and  2  atoms  of  oxatylous  acid  2G,0,.  If  urenimid  absorbs  the 
elements  of  2  atoms  water,  we  obtain  urea,  NG^HO^'^NH,,  and  if 
the  elements  of  4  atoms  water  with  2  atoms  oxygen  are  united  to 
N,G,04,  thus  alloxan  is  formed  ■■N,G,H,0,o.  The  hypothetic^ 
compound  N,Gg04  has  been  called  urilic  acid.  This  supposition 
explains  satisfactorily  the  phenomena  of  decomposition  exhibited 
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by  uric  acid.  By  dry  distillation,  uric  acid  separates  into  carbo- 
nate of  ammonia,  bydrocyanic  acid,  urea,  and  cyanorenic  acid. 

If,  to  a  mixture  of  uric  acid  and  water,  beated  nearly  to  boiling, 
iuperozide  of  lead  be  added  as  long  as  its  color  disappears,  we 
tbns  obtain  allantoinf  HO,N.O,HfO^  urea  and  oxalic  acid,  with 
the  evolution  of  carbonic  acid  and  4  atoms  of  uric  acid  N.C^H.O. 
+10HO+O,-HO,N,O,H,O,+2(N,C,H,O^+4C,O3.  If  to  nitri^ 
acid  of  1.41  to  1. 45  sp.  gr.  there  be  gradually  added  half  its 
weight  of  uric  acid  (and  by  this  means  each  heating  be  avoided), 
whilst  equal  quantities  of  nitrogen  eas  and  carbonic  acid  gas 
escape,  and  the  whole  stiffens  to  a  thick  paste  of  alloxan,  simul- 
taneously nitrate  of  ammonia  is  formed.  According  to  the  form- 
ula (NG,H,NH)'",N,C,04,  by  taking  4  atoms  water  and  2  atoms 
oxygen  N,C,0^  is  changed  into  alloxan;  simultaneously  urenimid, 
by  decomposition  of  water,  separates  into  ammonia  (which  is 
united  with  nitric  acid)  and  into  oxide  of  uren,  NC.HO^  which  is 
oxidized  by  the  produced  nitrous  acid,  forming  carbonic  acid  and 
water,  whilst  nitrogen  escapes,  NO,HO,+N03a2N+2CO,+HO. 
If  dilute  instead  of  concentrated  nitric  acid  be  used,  instead  of 
alloxan,  we  obtain  allozatUinj  N,C,H^O}p;  now  is  N^CgO^+SHO 
+O«bN,O,H^O|0.  If  the  solution  of  urio  acid  in  moderateltf  can- 
eentrated  nitric  acidj  be  evaporated  to  a  certain  degree  after  the 
evolution  of  gas  has  ceased,  the  alloxan  disappears,  and  at  a  cer- 
tain point  of  concentration  we  obtain  crystals  of  parabanie  aeid; 
1  atom  alloxan  separates  with  2  atoms  oxygen  into  2  atoms  hy- 
drate of  parabanie  acid,  2  atoms  carbonic  acid,  and  2  atoms 
water,  N,C,H.O,o+03-2(HO,NC,0,)+2CO,+200.  If  the  so- 
lution of  parabanie  acid  be  over-saturated  with  ammonia,  it  is 
converted,  under  absorption  of  water  into  oxahirie  acid  N^O^H^ 
0,;  N,Co04+4HO— NJO^H^O,.  If,  on  the  other  hand,  the  solu- 
lution  of  parabanie  acid  in  the  acid  fluid  be  farther  evaporated 
without  being  previously  saturated  with  ammonia,  we  obtain,  un- 
der constant  evolution  of  carbonic  acid,  crystals  of  nitrate  of 
urea,  Vfifi^+4SL0+0^w^^Jdfifi^^C0^.  If  a  solution  of 
urio  acid  in  very  dilute  nitric  aeid^  which  contains  allozantin^  be 
evaporated  so  far  that  the  latter  will  be  separated  in  cooling,  and 
if  then  we  saturate  it  with  ammonia,  the  fluid  is  colored  purple- 
red,  and  there  are  gradually  deposited  shi&ing  green  crystals  of 
murexyd  (testing  uric  acid). 

If  we  treat  uric  acid  with  chlorate  of  potaeea  and  hydrochloric 
aeidj  it  completely  separates  into  alloxan  and  urea.  If  we  heat 
dry  uric  aeid  in  chlorine  gas,  it  almost  all  disappears,  whilst  hy- 
drochloric and  cyanic  acid  are  formed.  If  into  a  boiling  solution 
of  uric  acid  chlorine  gas  be  conducted,  quadroxalate  of  ammonia 
is  obtained. 

Urates.  Uric  acid  is  a  very  weak  acid ;  it  forms  neutral  and 
acid  salts,  which  either  correspoBd  to  the  formul®  BO,N,C|HO, 
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and  R0,H0+2(N,C,H0,),  or  2R0+N^C„H,0,  and  RO,HO+ 
ISffi^B-fi^,  The  acid  salts  are  not  easily  soluble  in  water,  and 
appear  as  earthy,  tasteless  powders.  Urate  of  pata$$aj  KO,LiO. 
We  boil  a  solution  of  urio  acid  in  dilute  potassa-lye,  excluding  the 
air,  until  fine  needles  are  formed,  and  wash  the  salt  with  alcohol. 
A  white,  crystalline  powder,  reacting  strongly  alkaline ;  exposed 
to  the  air  it  changes  into  the  acid  salt  by  forming  carbonate  of 
potassa ;  dissolves  in  86  parts  water  of  15^.  The  aeid  MoIt,  EO, 
HO,2LiO^  is  separated  as  a  granular  powder;  not  easily  soluble; 
if  into  the  potassa  solution  of  uric  acid  carbonic  acid  be  conducted, 
the  salt  dries,  forming  a  hard  mass.  Urate  of  eoda^  NaO,LiO,+ 
aq ;  crystallizes  from  the  boiling  solution  in  hard  masses,  which  re- 
act alkaline  and  dissolve  in  62  parts  water  at  16^.  The  aeid  eoda 
saltj  NaO,HO,2LiOj|,  appears,  after  being  dried,  as  a  white,  liffht 
powder;  dissolves  in  1150  parts  cold  and  in  124  parts  boiling 
water.  Urate  of  baryta^  BaO,LiO, ;  a  heavy,  granular,  alkaline, 
reacting  salt.  The  aeid  baryta  eaitj  BaO,IIO,2Li02-f  aq,  is  a 
white  powder;  insoluble  in  water,  alcohol,  and  ether.  Uric  acid 
is  dissolved  in  a  solution  of  borax,  also  in  ordinary  phosphate  of 
soda  a£  urate,  of  sod^ 

AUantoin :  HO,KC,H,0^  is  found  in  the  allantoid  fluid  of  the 
VtoA  tfi  f  th  ^^^  ^  ^^  ^^^  liquor  amnii ;  if  the  former  be  evapo- 
deoomporition  ^  ^^^^  ^  one-fourth,  it  is  separated  in  crystals.  Al- 
of  uric  add.      lantoin  is  formed  by  the  decomposition  of  urio  acid 

by  means  of  superoxide  of  lead.  From  the  hot 
aqueous  solution  water-clear,  shining,  quadrilateral  crystals  form ; 
tasteless;  inodorous;  soluble  in  400  parts  cold  water  and  in  80 
parts  boiling;  by  distillation,  it  separates  into  carbon,  carbonate 
and  cyanate  of  ammonia.  When  exposed  to  heat,  caustic  alkalies 
decompose  it  into  ammonia  and  oxalic  acid.  If  we  treat  uric  acid 
in  alkali  solution  mill  ferricyanide  of  votaenum^  it  is  at  first  con- 
verted into  allantoin,  and  this,  by  lurther  decomposition,  into 
T    .     ^  lantanurie  acid^  .which  is  a  irummy,  acid-reactine 

Lantanurio  m         i  ti     •  ^         »       •"      .         .,        ® 

i^ci,  mass ;  easily  soluble  m  water.   Lantanurie  acid  con* 

sists  of  HO,N,C0HO|.  If  nitrate  of  silver  be  added 
to  a  solution  of  allantoin,  a  white  precipitate  is  produced  consist- 
ing  of  AgO,N,C3H,0^ 

Alloxan  (Ery thric  Acid) :  N,C,H^0^-2H0,N,C, 
oxan.  ^  Rfi^  (?),  arises  by  the  decomposition  of  uric  acid  by 
nitric  acid  of  1.42  sp.  gr.,  or  by  the  action  of  hydrochloric  acid 
and  chlorate  of  potassa  upon  uric  acid.  It  is  best  obtained,  when 
4  ounces  of  uric  acid  and  8  ounces  moderately  concentrated  nitric 
acid  are  mixed  together,  and  into  the  mixture  1  ounce  of  pulverised 
chlorate  of  potassa  is  gradually  brought.  We  dilute  with  water, 
and  conduct  into  the  clear  solution  hydrosulphuric  acid,  whereby 
alloxan  is  precipitated  as  alloxantin,  whilst  the  nitrate  of  urea 
remains  diasolved.    The  precipitated  alloxantin  is  mixed  with 
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double  its  volume  of  boiling  water,  and  nitric  acid  added' in  drops 
so  long  as  bino^ude  of  nitrogen  escapes.  After  cooling,  alloxan 
is  separated  in  crystals.  In  ordinary  temperature  large  rhombic 
oetohedrons  are  formed,  which  contain  6  atoms  water  of  crystal- 
lisation, and  effloresce,  when  exposed  to  the  air.  The  crystals, 
obtained  from  the  hot  solution,  are  anhydrous ;  easily  soluble  in 
water;  colors  the  skin  red;  tastes  unpleasantly  metallic,  briny, 
and  acid ;  reddens  litmus,  but  does  not  unite  with  bases.  If  the 
solution  be  boiled  a  short  time,  8  atoms  of  alloxan  separate  into 
2  atoms  allantoin,  2  atoms  of  hydrate  of  parabanic  acid,  and  2 
atoms  carbonic  acid;  treated  with  superoxide  of  had  carbonic  acid 
and  urea  are  obtained. 

^/foxantfn  :N,C,HOjo-2HO,N,C,H,03,  is  formed,  ^^^^ 
1st.  By  the  action  of  dilute  nitric  acid  upon  uric  acid ;  2d.  When 
hydrosulphurio  acid  is  conducted  into  a  cold  solution  of  alloxan, 
under  separation  of  sulphur ;  also  by  the  action  of  zinc  and  hydro- 
ehloric  acid  upon  alloxan.  Alloxantin  crystallites  from  the  boil- 
ing aqueous  solution  in  oblique,  quadrilateral,  colorless  prisms, 
which  contain  3  atoms  of  water;  reddens  litmus;  not  easily  solu- 
ble in  cold  water,  more  easily  in  boiling.  If  to  the  cold  solution 
baryta  water  be  added,  a  violet-blue  precipitate  is  formed,  which, 
by  being  warmed  again  disappears.  If  a  solution  of  alloxantin  in 
water  freed  from  air,  be  boiled  a  long  time,  it  colors  the  liquid  a 
reddish  purple.  But  the  color  soon  disappears,  and  in  cooling 
uramil  is  separated,  and  from  the  yellow  solution  we  obtain  crys- 
tals of  murexyd;  at  last,  the  solution  stiffens  to  a  gelatinous  mass. 
Alloxantin  and  ammonia  give  uramil  and  alloxan.  Dilute  nitric 
acid  converts  alloxantin  into  alloxan  in  the  same  manner  as  sole- 
nious  acid.  If  a  boiling  $olution  of  alloxantin  be  mixed  with  am- 
moniaj  and  boiled  until  the  red  color  vanishes,  and,  when  the 
temperature  has  fallen  to  70^,  if  the  fluid  be  added  by  drops  to  a 
pure  solution  of  alloxan^  the  latter  is  colored  deep  purple-red, 
and,  in  cooling,  crystals  of  murexyd  are  deposited. 

Alloxanic  Acid:  IIOjNC^HO^.    If  to  a  warm  so-  Alloxanioaoid. 
Intion  of  alloxan  baryta  water  be  gradually  added, 
until  the  fluid  begins  to  be  turbid,  alloxanate  of  baryta  is  thus 
separated.     One  atom  of  alloxan  separates  into  2  atoms  alloxanic 
acid.    'From  the  baryta  compound  it  is  separated  by  gentle  heat 
and  by  means  of  sulphuric  acid.     Crystallizes  in  small  prisms; 
tastes  sharply  acid ;  easily  soluble  in  water,  and  in  6  parts  alco- 
hol.    If  the  aqueous  solution  be  heated  above  60^,  carbonic  acid 
is  evolved,  whilst  leucoturic  acid  and  difluan  are  formed.   Warmed 
with  nitric  acid  alloxanic  acid  is  converted  into  parabanio  acid. 
Alloxanic  acid  decomposes  the  carbonates  and  acetates^  and  4>^ 
solves  zinc,  whilst  hydrogen  gas  is  evolved.    It  forma  mm 
acidy  and  basic  salts  ;  the  neutral  and  the  acid  salts  of  the  al 
are  soluble  and  crystallizable ;  the  neutral  aalts  of  the  ) 
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earths  and  of  the  heavy-metal  oxides  are  not  easily  soluble;  the 
acid  saltSy  on  the  contrary,  all  dissolve  easily.     If  their  solutions 
are  boiled,  they  separate  into  area  and  ine$oxaIate9. 
Thionnric  add.       Thumutic  Add:   2HO  +  N,C,HAO„-2HO+ 

(N3C,HfOor2SOf  If  a  solution  of  alloxan  over- 
saturated  with  sulphurous  acid  be  afterwards  saturated  with  am- 
monia and  then  heated  to  boiling,  after  cooling,  thionurate  of  am- 
monia is  separated  in  shining  leaflets.  Thionnric  acid  is  obtained 
when  the  salt,  dissolved  in  water,  is  precipitated  by  acetate  of 
lead,  and  the  obtained  precipitate  is  decomposed  by  by  drosulphurio 
acid.  It  appears  as  a  very  sour-tasting,  crystalline  mass;  easily 
soluble  in  water.  If  the  aqueous  solution  be  boiled,  it  separates 
into  sulphuric  acid  and  uramil. 

Uramil:  NjCgH^O^.  Uramil  is  separated  from  the 
UramiL  j^^^  liquid  in  hard  shining  needles ;  insoluble  in  wa- 

ter, but  easily  soluble  in  ammonia.  If  it  be  warmed  with  axiJU 
of  Mver  or  oxide  of  mercury^  we  obtain,  by  reduction  of  the  oxides, 
alloxan,  and  murexyd.  The  ammoniacal  solution  of  uramil,  when 
exposed  to  the  air,  is  colored  at  once  rose-red,  and  if  the  solution 
be  evaporated  in  the  air,  by  absorption  of  oxygen,  murexyd  is 
formed.  If  to  a  solution  of  uramil  and  ammonia,  alloxan  be 
added,  we  obtain  murexyd  and  dialuric  acid.  Since  a  eolutian  ef 
uric  add  in  dilute  nitric  add  may  contain  alloxan  and  attoxantm^ 
and  the  latter  may,  by  presence  of  ammonia^  he  converted  inJlo 
uramil  and  alloxan^  it  is  evident^  thaij  when  a  eolution  of  urie  add 
in  nitric  add  is  saturated  with  ammonia^  whether  the  air  be  admi^ 
ted  or  notj  murexyd  must  be  formed. 
UramiUo  acid.         Uramilic  Add :  N^Cj^Hj^^O^     If  uramil  be  boiled 

a  long  time  with  dilute  sulphuric  acid,  in  cooling, 
uramilic  acid  is  separated  in  brightly  shining  prisms.     2  atoms 
of  uramil  plus  8  atoms  water  are  equal  to  1  atom  uramilic  acid 
and  1  atom  ammonia. 
Mnrexyd.  Murexyd  (Purpurate  of  Ammonia):  N^Cj^H^Oj^ 

This  substance,  together  with  alloxan,  alloxantin, 
and  uramil,  which  are  the  proximate  cause  of  its  formation,  is 
the  most  wonderful  product  of  the  decomposition  of  uric  acid. 
The  following  equations  may  serve  to  explain  its  production : — 

Farther : — 

S  atoms  uramil,     N,  C„H„0„      ( ■,    ^      _  jxT/iTrn 

1     «     ammonia,  N       h"  '  -  \  \  »*«"»  """7^'  N„C^H„0^ 
4     «     oxygen,  0,     \^  **«°"»  ''•*«'»  H«<>» 
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Farther: — 

4  atoms  uramil  N  C  H  0  f  ^  ^^^^  murexyd,  N^O^H^O,^ 
4  atoms  uramii,    iM„^3,ti^u^^  i  ^     ,,     alloxan,    N.aH.O. 

6  oxygen,  0,     )  g  ^toms  water,         '      hIo, 

We  obtain  murexyd:  Ist.  When  equal  parts  uramil  and  oxide 
of  mercury,  diflfused  in  30  parts  water,  is  slowly  heated  to  boiling, 
whilst  a  few  drops  of  ammonia  are  added ;  from  the  filtered  solu- 
tion murexyd  is  deposited  in  crystals;  2d.  We  evaporate,  by  ex- 
posure to  the  air,  a  solution  of  uramil  in  ammonia ;  3d.  We  dis- 
solve in  boiling  water  2  parts  alloxantin  and  3.5  parts  aqueous 
alloxan,  and  when  the  temperature  has  fallen  to  70^,  we  add  to 
saturation  carbonate  of  ammonia ;  after  a  few  minutes  crystals  of 
murexyd  are  deposited ;  4th.  The  solution  of  uric  acid  in  dilute 
nitric  acid,  saturated  with  ammonia,  is  evaporated  by  gentle  heat. 
Murexyd  crystallizes  in  small,  short,  quadrilateral  prisms;  two 
surfaces  reflect  green  light,  like  the  sheath-wings  of  cantharides, 
both  of  the  others  show  an  intermingling  of  brown;  by  being  rub- 
bed, it  is  formed  into  a  red  powder,  which,  under  the  polishing 
iron,  assumes  a  green  metallic  lustre.  It  is  dissolved  only  in  small 
quantity  in  water,  with  red  color,  and  is  insoluble  in  alcohol  and 
ether.  If  the  aqueous  solution  be  boiled  a  short  time,  the  murexyd 
is  decomposed,  whilst  a  yellow  gelatinous  substance  is  formed. 
If  we  lead  hydrosulphuric  acid  into  the  solution,  leaflets  of  mu- 
rexan  are  precipitated,  and  the  solution  contains  alloxantin  and 
ammonia.  If  we  drop  nitrate  of  potassa  into  a  boiling  solution 
of  murexyd,  dark-red  crystals  of  purpurate  of  potassa  are  sepa- 
rated. The  baryta  compound  appears  as  a  dark-green  crystalline 
powder.     Some  chemists  consider  murexyd  as  an  ammonia-salt, 

and  give  the  formula  NH^O+N^GioH^O^o+^^^l*  ^^®  preceding 
formula  is,  at  all  events,  to  be  preferred.  If  we  add  hydrochloric 
acid  to  murexyd,  murezan  is  separated,  and  the  solution  contains 
alloxan,  alloxantin,  urea,  and  ammonia;  a  purpuric  acid  is  in 
pure  state  unknown. 

Murezan  (Purpuric  Acid) :    N^C„H,Oip,  appears 
as  a  very  light  silky  lustred  powder;  easily  soluble     ^®**^-. 
in  alkalies.     If  the  colorless,  ammoniacal  solution  be  evaporated 
by  exposure  to  the  air,  murexyd  remains. 

If  caffein  be  decomposed  by  chlorine,  we  obtain,  according  to 
the  duration  of  the  action,  several  products  in  different  propor- 
tions,  which  are  directly  allied  to  the   products  of  uric  acid. 
These  products  are  amelinic  aeidy  murezoin^   and  ... 
eholestropluin.     Caffein,  which  is  mentioned  in  con-  niurexoin,*a^ 
nection  with  the  organic  bases,  appears  as  a  paired  choiestrophan. 
compound  of  hydrocyanate  of  methylamin  with  a 
substance,  'Sfiyfifi^  which  may  be  considered  as  uric  acid,  in 
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vhich  uren-imid  is  substituted  by  2G2H,;  hencet  its  formala  is 
(2C3H3)~N,G,04.  If  with  this  substance  the  elements  of  8  atoms 
of  water  +0  combine,  we  obtain  amelinio  acid,  which  correspoadB 
to  alloxantin,  and  if  ammonia  and  oxygen  unite  with  amelinie 
acid,  hence,  in  a  similar  way,  arises  murexoin,  as  murexyd  from 
alloxantin.  Gbolestrophan  is  the  compound  corresponding  to  pa* 
rabanic  acid  with  2CJiI^ 

Alloxantin,        N,CJl30,+2C,^,«Amelinic  acid,   N.CJEIyO^ 
Murexyd,      N,J0„Hj.O.j+ 6C,H^—  Murexoin,  JS^/iJi^^—UO. 
Parabanic  acid,  XCoHA+SCJEL,—  Cholestrophan,  N.Cji^H^O^ 

Amelinie  Acid:  {2CJaL^)Nfififi^.  If  the  solution,  which  is 
formed  by  the  action  of  chlorine  upon  caffein'(when  the  latter  is 
mixed  with  water  and  stirred  to  a  paste)  be  evaporated,  chlorine, 
hydrochloric  acid,  and  chloride  of  cyanogen  (?)  escape,  whilst  al 
first  crystals  of  amelinie  acid  are  deposited,  afterwards  we  obtain 
chloride  of  caffein,  then  cholestrophan,  and  in  the  mother-liquor 
hydrochlorate  of  methylamin  is  found.  From  the  hot  aqueous 
solution  amelinie  acid  forms  colorless,  rather  large  crystals, 
which  become  rosy  red  when  exposed  to  the  air.  If  the  solution 
be  mixed  with  potassa  and  a  salt  of  protoxide  of  iron,  it  becomes 
dark-blue  ;  baryta  water  causes  a  blue  precipitate;  generally  this 
substance  shows  all  the  reactions  of  alloxan. 

Murexoin:  {QCJSi^)^io^u^ifii6 — H^*  I^  amelinie  acid,  mdst- 
ened  with  water,  be  exposed  to  the  action  of  the  air  and  vapor  of 
ammonia,  it  is  colored  rose-red  and  finally  brown.  FromHhe  warm 
aqueous  or  alcoholic  solution  of  this  substance,  in  cooling,  vermilion 
quadrilateral  prisms  are  separated ;  two  surfaces  of  these  prisms 
reflect  a  golden-yellow  color;  if  murexoin  be  rubbed  with  a  po- 
lishing iron,  it  appears  to  have  a  metallic  gold-lustre.  The  solu- 
tion in  water  does  not  diflFer  from  that  of  murexyd. 

Cholestrophan:  {2C^R^)l^fi^Rfi^.  From  the  hot  alcoholic 
solution  it  crystallizes,  whilst  slowly  cooling,  in  broad,  silvery, 
colorless,  transparent  leaflets,  an  inch  in  length ;  they  volatiliie  at 
100^.  If  we  boil  it  with  potash-lye,  we  obtain,  with  evolution  of 
ammonia,  oxalate  of  potassa. 

.  .  Oxaluric  Acid  ( Anabenic  Acid) :    H0,N,0flH30y. 

unc  aci  .  rpjj^  oxaluratc  of  ammonia,  which  is  formed  when  a 
solution  of  alloxantin  in  ammonia  is  evaporated  by  exposure  to 
the  air,  is  decomposed,  in  a  warm  solution,  by  sulphuric  acid.  By 
being  quickly  cooled,  it  separates  as  a  crystalline  powder,  of  very 
acid  reaction;  not  easily  soluble  in  water.  It  is  also  formed  when 
parabanate  of  ammonia  is  evaporated  by  heat.  If  boiled  a  long 
time  with  water,  it  decomposes  into  2  atoms  of  oxalic  acid\nd  1 
atom  oxalate  of  urea. 

Dialuric  Acid :  HOjNjCgHjO^.    If  into  a  boiling 
solution  of  alloxan  or  alloxantin  hydrosulphuric  acid  '^^^"^  *^^ 
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be  conducted  bo  long  as  snlphar  is  deposited,  and  if  we  saturate 
irith  ammonia  the  liquid  filtered  from  sulphur,  after  eraporating, 
dialurate  of  ammonia  remains.  By  decomposing  the  salts  with 
hydrochloric  acid,  we  obtain  the  pure  acid  in  crystals;  it  reacts 
acid ;  if  the  solution  be  long  exposed  to  the  air,  allantoin  arises, 
and  if  we  heat  it  with  ammonia,  we  obtain  murexyd. 

Mykomelinic  Acid:   NX)gH,0,.      The   ammonia 
salt  of  this  acid  is  obtained  when  a  solution  of  alio-  ^£^™®"^<' 
zan  in  ammonia  is  heated.     The  salt,  which  is  sepa- 
rated, is  dissolved  in  hot  water,  and  the  solution  mixed  with  hy- 
drochloric acid.     When  dry,  it  appears  as  a  yellow  porous  powder, 
not  easily  soluble  in  hot  water;  reddens  litmus;  gives  no  crystal- 
lizable  salts. 

AUamturic  Aeid:  TSJQ^fifi^,    Arises  with  allan- 
toin when  uric  acid  is  decomposed  with  superoxide  of  •^^^^'^^^^^^ 
lead.   Also,  when  allantoin  is  heated  to  140^  with  water  in  a  tube 
closed  by  fusion.  It  is  white,  slightly  acid,  deliquescent,  insoluble 
in  alcohol. 

EydurUic  Acid:    2H0+N,C„H,0<,,   has  only 
once  been  obtained  by  the  action  of  dilute  nitric  Hyd^ri^wac^d- 
acid    upon   uric  acid.      A  porous,   white,   crystalline  powder; 
slightly  soluble  in  cold  water.     With  nitric  acid  it  gives  a  white 
powder — nitrohydurilic  acid  — N,CgHjOjo,NO^  (?). 

Alliturie  Jlctd:  HOfN^C^H^Oj,  is  formed,  when 
allantoin  is  quickly  boiled  with  an  excess  of  hydro-  AUiturio  acid. 
chloric  acid,  and  the  residue  treated  with  nitric  acid.  The  alliturie 
acid,  which  remains  behind,  is  separated  from  the  boiling  solution 
as  a  voluminous,  crystalline,  yellow  powder;  dissolves  in  20  parts 
boiling  water. 

DtlUufic  Acid:    2HO,N3CgHOg,   occurs   in  the 
nitric  acid  solution,  which  is  obtained  in  the  pro-  ^*^^  "^'^ 
duction  of  alliturie  acid;  by  evaporating  this  solution,  we  obtain 
acid  diliturate  of  ammonia  in  splendid,  shining,  yellow  leaflets, 
from  which  the  ammonia  cannot  be  absorbed  by  an  acid.     Gene- 
rally, the  base  cannot  be  completely  withdrawn  from  the  salts. 

ieiicoturic  Acid:  NjCgHjOg,  is  obtained  when  the 
aqueous  solution  of  alloxanic  acid  boils  until  it  is  |[^^^^^^ 
evaporated  to   syrup-thickness,  and   the   residue  is 
treated  with  water.     The  acid  remains  as  a  snow-white,  granu- 
lated, crystalline  powder;  insoluble  in  water ;  not  attacked  even 
by  concentrated  nitric  acid.     The  ammonia  salt  crystallizes  in 
needles  ;   is  soluble  in  water. 

Diflaan :  ^^G^fig,     If  the  solution,  poured  off  pifl^an. 
from  leucoturic  acid,  be  evaporated  to  syrup-thick- 
ness, and  the  residue  be  mixed  with  absolute  alcohol,  difluan  is 
separated;  when  dried  it  appears  as  a  brittle,  gum-like,  transparent 
mass,  full  of  blisters;  easily  soluble  in  water;  reacts  slightly  acid; 
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tastes  saline,  bitter,  and  is  at  once  decomposed  by  potasss,  whibt 
ammonia  and  oxalic  acid  are  formed. 

.  Stdantainie  Add:    HO,N^CgHgOg,  is  obtained 

acid.     ^^       when  a  solution  of  allantoin  in  concentrated  potaaaa* 

lye  is  left  to  stand  a  few  days.  If  the  solution  be 
over-saturated  with  acetic  acid,  the  potassa-salt  is  separated  as  an 
oily  liquid. 

Hyperunoacid.  ^^j^  3  p^^.^^  ^^^^j^^  ^j^j^  5  ^^^^  chlorate  of  potassa, 

and  add  to  the  mixture  26  parts  water  and  then  80  parts  hy4ro> 
chloric  acid;  when  the  mixture  is  warmed  to  25^,  there  are  formed, 
after  two  hours,  crystals  of  hyperuric  acid.  It  crystallises  in 
short,  rhombic  prisms  with  oblique  end-surfaces;  shining,  colorlesSy 
tasteless,  and  inodorous;  reddens  litmus;  not  easily  soluble  in 
water  and  acids,  but  easily  so  in  alkalies.  By  being  heated  te 
redness,  it  gives  a  large  quantity  of  cyanic  acid. 
Xantliic-ozYd.        Xanthic-oxyd  (Uric-oxyd,  Xanthine):  NaC^HjOy 

is  occasionally  found  in  human  urinary  calculi.     The 
calculi,  consisting  of  xanthic-oxyd,  are  light  brown,  smooth,  and 
shining ;  and  consist  of  concentric  separable  layers. 
Rosacic  acid.         Hosacic  Add  is  occasionally  found  in  the  roseate 

sediment  which  in  some  diseases  is  deposited  from- 
the  urine.  This  red  substance  is  dissolved  in  boiling  alcohol,  and 
remains,  after  evaporation,  as  a  vermilion,  inodorous  substance, 
scarcely  acid  reacting;  soluble  in  water  and  alcohol.  With  the 
alkalies  it  forms  soluble  salts.  Sulphuric  acid  precipitates  it  with 
dark-red  color.     Nitric  acid  is  said  to  convert  it  into  uric  acid. 

ORGANIC  ALKALIDS. 

As  organic  alkalids,  I  designate  a  few  organic  com* 
Udfl.^^^  ^  binations,  which  in  a  certain  measure  make  the  tran- 

sition from  the  nitrogen  combinations  above  treated, 
and  the  so-called  organic  bases,  which  will  be  described  in  the 
following  part.  These  combinations  are  especially  distinguished 
by  the  fact,  that  they  behave  indifferently,  and  unite  with  bases, 
acids,  and  salts,  without  destroying  the  chemical  properties  of 
these  substances.  They  essentially  differ  from  the  amid-combina- 
tions,  inasmuch  as,  when  warmed  with  aqueous  alkalies,  they 
evolve  no  ammonia.  They  all  contain  oxygen,  and  are  probably 
paired  amid-compounds  with  organic  acids  {9ee  page  82).  Severai 
of  them  form  an  ascending  series  with  the  difference :  C,H,,  e,  g. 

GlycocoU,  .  .  .  NC,H,0,-(NH,'^,C,H,0,)^C,H,0^ 

Alanin,  .  .  .  N  C,H,  0,«(NH,^,C,H,  0,rC,H,0^ 

Sarkosin,  .  .  .  N  C,H,  0,=(NHf  ,n  H,0,)^C,H3,0,(?), 

Leucin,  .  .  .  NC„H„0,-(NHr,C,oH,,OJ^C.H,0,. 
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aiycoeoU  (Gelatine-sagar):  NC4H,0^-i(NH,'",C,H,0,)C,H,0, 
-(NH3'",aH03rC,H,0.  This  substance  forms  the 
pairling  of  hippurio  acid,  cholic  and  choleinic  acid;  it  "^y**^^"- 
18  formed  by  the  action  of  sulphuric  acid  or  potassa  upon  glue  and 
the  protein-compounds,  as  flesh,  etc.  Glue  is  boiled  a  long  time 
with  potash-lye,  neutralized  with  sulphuric  acid,  evaporated,  the 
residue  treated  with  alcohol,  which  dissolves  glycocoU  and  leucin ; 
the  two  substances  are  separated  bj  spontaneous  evaporation;  first, 
leucin  crystallizes,  and  then  glycocolL  Or,  we  boil  hippuric  acid 
a  long  time  with  from  6  to  8  parts  moderately  dilute  hydrochloric 
acid«  remove  the  benzoic  acid,  which  is  separated  in  cooling,  and 
evaporate  the  solution  of  hydrochlorateof  glycocoll;  then  we  satu- 
rate to  excess  the  residue' with  ammonia  and  mix  it  with  alcohol; 
after  a  short  time  glycocoll  is  separated  as  a  crystalline  substance. 
It  forms  large,  hard,  colorless  crystals  of  the  oblique,  rhombic  sys- 
tem (des  2 — 1  gliedrigen  Systems) ;  dissolves  in  d  to  4  parts  cold 
water,  more  easily  in  boiling;  tastes  sweet;  bears  the  action  of 
the  air ;  melts  and  decomposes  in  a  higher  temperature.  By  the 
action  of  chlorine  it  is  converted  into  a  peculiar  acid.  If  it  be 
fused  with  hydrate  of  potassa,  at  the  commencement  it  is  colored 
fiery-red ;  ammonia  is  evolved,  whilst  cyanide  of  potassium  and 
oxalate  of  potassa  remain  as  residue. 

Sulphate  of  GlycocoU:  NC^Ufi^S0^{1)j  is  obtained  when  sul- 
phuric acid  is  added  by  drops  to  an  alcoholic  solution  of  glycocoll, 
after  a  little  time  shining  crystals  are  separated  in  the  cold ;  after 
the  addition  of  the  sulphuric  acid,  if  we  heat  the  solution  to  boil- 
ing, we  sometimes  obtain  crystals  consisting  of  NC^H^O^ySOj ; 
both  combinations  taste  very  sour  and  are  easily  soluble  in  water. 

Nitrate  of  QlycocoU:  NC4H,0^+H0,N0^  forms  large  transpa- 
rent, rhombic  crystals,  which  are  soluble  in  water,  but  not  in 
alcohol.  It  is  obtained  by  dissolving  glycocoll  in  cold  dilute  nitric 
acid,  and  cautiously  evaporating  the  solution. 

Hydrochhrate  of  Glycocoll ;.  NC4H,04,H01,  is  obtained  when 
hippuric  acid  is  boiled  a  short  time  with  hydrochloric  acid.  Forms 
transparent,  shining,  long  crystals ;  tasting  slightly  acid. 

Glycocoll-potana*  If  the  solution  of  glycocoll  in  dilute  potassa 
be  evaporated  upon  the  water-bath  to  syrup-thickness,  we  thus 
obtain  deliquescent,  very  alkaline  reacting  needles. 

Qlycocoll'leadoxyd:  PbOjNC^II^O^,  is  obtained  when  oxide  of 
lead  is  boiled  with  an  aqueous  solution  of  glycocoll,  and  the  filtrate 
mixed  with  alcohol,  until  it  becomes  turbid;  after  standing  long, 
the  compound  crystallizes  similarly  to  cyanide  of  mercury. 

Glycocoll'copperoxyd :  CuOyNC^H^O^  crystalliMS  in  beautiful 
blue  needles. 

Olycocoll-sulphate  of  Pota$9a.    If  to 
and  acid  sulphate  of  potassa,  diaaolved  i 
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we  obtain  transparent  needles,  which  consist  of  2NC4H4O31EO, 
2SO3. 

aiycoeollrnitrate  of  Potassa:  NC^H.Oj^KOjNO^  Thia  sub- 
stance is  precipitated  when  alcohol  is  added  to  an  aqneoas  solu- 
tion of  glycocoll  and  nitrate  of  potassa.  The  componnds  of  gly- 
cocoll  with  the  acids  behave  like  paired  acids,  and,  with  the  bases, 
give  salts  soluble  in  water,  in  which  it  may  also  be  assumed  that 
glvcocoll  takes  the  place  of  water  of  crystallisation. 
j,,^  Alanin:  NC.HA-(NH,-CAO,rC^,0-    If 

'  we  add  hydrocyanic  acid  to  a  solution  of  aldehyd- 
ammonia,  and  evaporate  the  solution  with  hydrochloric  acid,  w« 
thus  obtain  a  residue  of  hydrochlorate  of  alanin  and  chloride  of 
ammonium,  which  substances  are  separated  by  a  mixture  of  alco- 
hol and  ether.  The  hydrochlorate  of  alanin,  b^  being  boiled  with 
hydrated  oxide  of  lead  in  an  alcoholic  solution  is  decomposed. 
From  alcohol  it  crystallizes  in  colorless,  hard,  tufted  prisms,  of 
pearly  lustre,  which  dissolve  in  4.6  parts  water,  but  only  with 
difficulty  in  alcohol;  insoluble  in  ether.  The  solution  tastes  very 
sweet ;  alanin  sublimes  at  200^.  If  we  warm  the  aqueous  sola- 
lution  with  superoxide  of  lead,  it  separates  into  carbonic  add, 
aldehyd,  and  ammonia.  It  can  be  boiled  with  dilute  acids  and 
alkalies,  without  suffering  decomposition.  If  we  conduct  nitrons 
acid  into  the  aqueous  solution  of  alanin,  we  obtain  lactic  acid 
{see  page  148),  whilst  nitrogen  gas  is  evolved.  Like  glycocoll 
alanin  unites  with  acids  and  bases;  whether  it  can  also  uni^  with 
salts  is  doubtful. 

Sarkosin.  Sarkosin:  NCflHyO^.    This  compound,  which  is  iso- 

meric with  alanin,  is  obtained  when  kreatin  is  boiled 
with  baryta  water  (y.  Kreatin)  so  long  as  ammonia  escapes,  and 
by  leading  carbonic  acid  into  a  solution  filtered  from  carbonate 
of  baryta,  the  baryta  is  precipitated.  After  evaporating  the  so- 
lution, we  obtain  sarkosin  in  water-clear,  direct,  rhombic  columns, 
which  are  much  more  easily  soluble  in  water  than  alanin;  not 
easily  soluble  in  alcohol,  insoluble  in  ether;  sublimes  at  100^; 
tastes  sweet,  and,  at  the  same  time,  metallic.  It  combines  like 
alanin  with  acids,  but  not  with  bases.  The  combinations  with  the 
acids  react  acid. 

LeuciiL  Leuein  (Aposepidib) :  NC^jH^O^-  (NH,^,C.^H^O^ 

CjH,^©,.  It  is  formed  simultaneously  with  glycocoll 
by  the  action  of  sulphuric  acid  or  potassa  upon  glue  and  the  pro- 
tein substances  (see  above  Glycocoll),  From  the  aqueous  solution 
it  crystallizes  in  pearly  scales,  which  dissolve  in  27.7  parts  cold 
water,  and  in  658  parts  alcohol ;  in  ether  they  are  insoluble.  It  is 
tasteless,  inodorous ;  indifferent.  Fused  with  hydrate  of  potassa, 
we  obtain  valerianate  of  potassa  (whilst  ammonia  and  hydrogen 
gas  are  evolved),  and  in  higher  temperature  also  butyric  acid.    It 
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combines  with  acids  like  alanin;  nitrftte  of  leadn  appears  in  small 
acid-tasting  crystals. 

Taurin:  NC,H^,0,-(NHr,C,H,0,)72SO,  This  ^.^ 
substance  occurs  as  pairling  of  choleinic  acid  in 
the  gall  of  the  ox,  and  of  other  animals.  We  let  oxgall,  at  a  tem- 
perature of  80  to  37^  stand  for  three  weeks,  or  until  it  reacts 
clearly  acid,  then  precipitate  with  acetic  acid,  filter  and  evaporate 
the  filtrate  to  dryness.  The  residue  is  first  extracted  by  alcohol, 
and  the  remaining  undissolved  part  dissolved  in  boiling  water. 
From  the  evaporated  sdution  taurin  appears  in  large  water-clear 
crystals ;  destitute  of  taste  and  smell;  they  dissolve  in  15.5  parts 
cold  water;  completely  indifferent;  not  volatile;  in  the  cold  it  is 
not  decomposed  by  chlorine.  If  we  slowly  evaporate  taurin  in 
potassa  solution,  at  a  fixed  point  of  concentration,  ammonia  in* 
stantaneously  escapes,  and  the  residue  contains  sulphate  and  ace- 
tate of  potassa;  in  thus  no  blackening  is  observed.  If  we  conduct 
sulphurous  acid  into  aldehyd-ammonia,  we  obtain  a  substance  of 
the  same  constitution. 

Oystin  (Cystic  Oxide):  N,CjH,S,0^.  This  body  is  q^^^- 
sometimes  found  in  urinary  calculi  and  in  the  kid- 
neys. Crystallizes  in  hexagonal,  colorless,  transparent  leaflets, 
which  are  hardly  soluble  in  water;  but  easily  soluble  in  dilute 
acids,  with  which  it  gives  crystallizable  compounds.  When  boiled 
with  baryta  water,  we  obtain  sulphide  of  barium,  and  a  yellow 
substance. 

l^frosin:  NCuH^Oj.  K  we  boil  fresh  pressed  Ty^Bm. 
cheese,  or  other  protein  matter,  with  a  most  highly 
concentrated  solution  of  potassa,  until  hydrogen  gas,  as  well  as 
ammonia,  escapes,  then  dissolve  the  mass  in  hot  water,  and  over 
saturate  with  acetic  acid,  in  cooling,  white  silky  needles  are  sepa- 
rated. Tyrosin,  like  glycocoll,  unites  with  acids  as  well  as  with 
bases;  not  easily  soluble  in  water^  If  we  tr^at  tyrosin  with 
strong  nitric  acid,  we  obtain  nitrate  of  nitrotyrasin :  NC^fi^fi^ 
»  0,-1- NO,. 

Kreatin :    N,C,H.O,  -  (NC,H,NHrNC,H,0,.  Kreatin. 
This  is  found  in  the  muscular  fibre  of  the  mammalia, 
birds,  amphibials,  and  fishes,  yet  only  in  small  (j^uantity.     Clean 
flesh,  freed  Arom  fat,  and  cut  in  small  pieces,  is  kneaded  tho- 
rouchl  V  with  water,  and  then  pressed  out.     The  liquid  is  warmed 
until  the  albumen  and  crassamentum  are  coagulated,  then  it  is  fil- 
tered, and  the  filtrate  mixed  with  baryta  water  so  long  as  a  pre- 
cipitate of  phosphate  of  baryta  and  of  magnesia  is  produced  ;  we 
afterwards  filter  and  evaporate  the  filtrate  in  a  flat  bowl  upon  the 
water  bath  to  l-20th,  the  residue  is  then  left  in  a  cool  place  a 
long  time.     Crystals  of  kreatin  form,  which,  by  being  repeatedljf 
crystallized,   treated  with  animal  charcoal,   etc.,   are  purifiai 
From  the  aqueous  solution  it  crystallizes  in  water-clear,  shinii 
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oblique,  rhombio  columns,  containing  2  atoms  of  water  of  crys- 
tallization, which  they  lose  at  100^.  Easily  soluble  in  boiling 
water,  in  74.6  parts  cold  water,  and  in  2000  parts  alcohol,  insolu- 
ble in  ether,  inodorous,  almost  tasteless,  non-Yolatile.  If  we  boil 
1  part  kreatin  with  20  parts  crystals  of  baryta  and  water,  it  sepa- 
rates into  urea  and  sarkosin.  One  atom  kreatin  +  2  atoms  wa- 
ter give  1  atom  urea  and  1  atom  sarkosin.  According  to  the  aboye 
formula,  kreatin  consists  of  sarkosin  and  uren-imid,  which,  with  the 
elements  of  2  atoms  of  water,  is  couTerted  into  urea,  but  that  at 
once  decomposes  into  carbonic  acid  and  ammonia.  Hence  krea- 
tin may  be  compared  to  uric  acid.  If  kreatin  be  boiled  with 
strong  hydrochloric  aeidy  by  the  loss  of  2H0,  it  is  conrerted  into 
a  base — kreatinin. 

inoonic  acid.        InoHfiic  Add :   HO,N,C,oH^Oj^    If  we  farther 

eyaporate  the  mother-liquor  of  flesh  extract,  out  of 
which  kreatin  is  crystallized,  and  if  Wi3  then  gradually  add  alco- 
hol until  the  liquid  begins  to  grow  turbid,  we  obtain,  after  a  short 
time,  crystals,  which  principally  consist  of  inosinate  of  potasssi 
or  of  baryta.  These  crystals  are  dissoWed  in  hot  water,  and  tiie 
solution  is  mixed  with  chloride  of  barium ;  it  is  then  filtered;  after 
cooling,  we  obtain  inosinate  of  baryta,  which  is  decomposed  by 
sulphuric  acid.  After  the  eyaporation  of  the  aqueous  solution, 
jre  obtain  inosinic  acid,  as  a  syrup-like  mass,  which,  by  beihg 
treated  with  alcohol,  becomes  solid.  Inosinic  acid  tastes  like 
meat  broth,  and  giyes  an  acid  reaction.  The  potatsa  saU  crrs- 
tallizes  in  long  quadrilateral  prisms.  The  soda  »aU  in  silky 
needles  ;  both  salts  are  easily  soluble  in  water.  The  baryta  iaU 
appears  in  long  quadrilateral  leaflets,  of  mother-of-pearl  lustre ; 
they  dissolve  in  400  partd  cold  water.  The  copper  salt  is  an 
insoluble  light-blue  powder. 

Paired  acids  of  Oholtc  Add  and  Oholdnxc  Add.  As  hippurio 
giycocoll  and  acid,  by  being  boiled  with  hydrochloric  acid,  decom- 
taurin.     Cho-  poses  iuto  glycocoll  and  benzoic  acid,  so  is  cholic 

choieL^^o  acid?  *^^^>  ^^  ^^®  action  of  acids  and  alkalies,  converted 

into  glycocoll  and  cholalic  acid  {see  p.  278)  and  cho- 
leinic  acid  into  taurin  and  cholalic  acid.     For  instance :  — 

1   atom  glycocoll       NC.  H.  0.  \       f     1  atom  cholio  add  ^CJHJ^^^ 
+1      "     cholalic  acid     C^H„0,  /"l+l    "    water  H  0 

and     1  atom  taurin        NC4  H.  S.Og  \      /     1  atom  choleinio  acid  'SCJl^AJ}^ 
+1     "     cholalic  acidC^Hj^j  /""i-fl    "     water  H      0 

Hence  both  combinations  belong  to  the  paired  acids ;  therefore 
their  formulse  are :  — 

Cholic  acid      P^C.H,    OJ^C^H^pOp-CNC^H,    0,pC^H^O^ 
Choleinic  acid  (KC,H^S,0,rC«H„0,-iCNC,H,S,0.)'"C^H,,03. 
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Both  acids  occar  as  potaasa  salts,  in  the  gall,  of  which  they  are 
the  main  eonstitnents. 

Cholie  Add:  (NC,H,0,)'^C^H«0,.  We  add  su-  choUcadd. 
gar  of  lead  to  fresh  oxgall,  extract  the  obtained  pre- 
cipitate irith  cold  alcohol,  conduct  hydrosulphuric  acid  into  the 
solution,  filter  from  the  sulphide  of  lead,  and  add  water  to  the 
filtrate  until  it  begins  to  be  turbid  ;  after  standing  a  long  time, 
cholie  acid  is  separated  in  crystals.  Or  we  extract  with  absolute 
alcohol,  the  gall  entirely  dried  at  100^,  filter,  and  add  ether  to 
the  filtrate  in  small  quantities,  so  long  as  a  brown  resinous  pre- 
cipitate arises  (which  is  principally  choleinate  of  soda).  Now  we 
{>our  off  the  liquid  from  the  precipitate,  and  leave  it  to  stand  a 
ong  time,  excluding  the  air.  It  forms  shining  tufts  of  crystals, 
which  are  at  once  washed  with  alcohol  and  ether,  and  dried  in  va- 
cuum over  sulphuric  acid.  These  crystals  are  real  chelate  of 
soda.  If  they  are  dissolved  in  water,  the  solution  precipitated 
with  acetate  of  lead,  the  precipitate- decomposed  by  carbonate  of 
soda,  evaporating  the  solution,  and  extracting  the  residue  with 
absolute  alcohol,  whilst  we  add  ether  to  the  alcoholic  solution,  we 
thus  obtain  pure  chelate  of  soda,  from  which  the  pure  cholie  acid 
is  precipitated  by  sulphuric  acid.  Cholie  acid  forms  fine  white 
needles,  destitute  of  a  fixed  crystal  form ;  they  taste  bitter-sweet, 
and  suffer  no  change  at  120^.  It  dissolves  in  121  parts  hot 
water,  and  in  803  parts  cold,  is  easily  dissolved  in  alcohol ;  if  we 
evaporate  the  alcoholic  solution,  cholie  acid  remains,  like  resin, 
behind ;  but  if  we  mix  the  solution  with  water  or  ether,  it  sepa- 
rates gradually  into  crystals ;  it  is  hardly  soluble  in  ether ;  sul- 
phuric acid,  hydrochloric  acid,  and  acetic  acid  absorb  it  without 
eausing  it  to  decompose.  The  solution  of  cholie  acid  reacts  acid. 
AmfmrniOj  patassoj  socio,  and  baryta  water  dissolve  it  abundantly, 
and  it  is  precipitated  by  acids,  like  a  resin.  The  salts  of  limey 
barytOj  Mtrontiay  and  fnagneiia^  cause  no  precipitate  in  the  solu- 
tion of  the  acid.  Sugar  of  lead  causes  a  flocculent  precipitate, 
and,  if  we  add  vinegar  of  lead  to  the  abfiltered  liauid,  yet  again 
a  precipitate  is  formed.  Perchloride  of  iron  produces  a  yellow 
precipitate  and  nitrate  of  silver  a  gelatinous  one ;  all  chelates  are 
soluble  in  alcohol. 

Paraeholie  Add*  If  the  aqueous  solution  of  cholie  acid  be 
boiled  a  long  time  with  water,  it  becomes  insoluble,  and  then  ap- 
pears in  leaflets  of  mother-of-pearl  lustre,  which  exhibit  six-sid^d 
plates.  From  the  alcoholic  solution  common  cholie  acid  is  again 
separated. 

Paraeholie  acid  as  well  as  cholie  acid  give  the  same  reactions 
with  9ugar  and  sulphuric  acid,  aq  were  described  in  cholalitf  • 
{%ee  page  278).     Cholate  of  soda  is  obtained,  when  we  m 
cholie  acid  with  carbonate  of  soda,  evaporate  the  solution^  « 
the  residue  with  alcohol,  and  add  ether  to  the  solution.    It 
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Btellated  white  needles,  which  are  easily  soluble  in  water  and 
alcohol ;  melts  by  warming,  burns  with  a  sooty  flame,  and  leaTea 
an  alkaline  reacting  residue,  which  contains  much  cyanate  of  soda. 
If  we  boil  cholic  acid  from  12  to  2i  hour%  vriih  baryta  watery  U 
»eparatf»  into  glyooeoU  and  eholalie  aeid*  It  also  suffers  tks  same 
decomposition  by  being  bailed  with  hydroehlorie  aeidy  only  the 
eholalie  add  is  e<mly  converted  into  choleidinie  acid  and  dyslyein 
(compare  Chohdic  Aeidj  p.  278). 
Choieiiiic  add.        ChoUinic  Acid :  HO,{NC  HAO,rC^H„0^  This 

acid  has  not  been  obtained  perfectly  pure.  If  we 
add  vinegar  of  lead  to  gall,  after  the  cholio  acid  has  been  predpi^ 
tated  by  neutral  acetate  of  lead,  the  precipitate  consists  for  the 
most  part  of  choleinate  of  lead,  yet  always  mixed  with  chelate  of 
lead.  The  resinous  mass,  which,  in  the  commencement,  is  preci- 
pitated by  the  addition  of  ether  to  the  alcoholic  solution,  contains 
principally  choleinic  acid.  The  acid  does  not  appear  to  crystal- 
lize. In  water,  it  is  more  easily  soluble  than  cholic  acid,  and 
is  a  stronger  acid  than  that ;  it  dissolves  fats,  fatty  acids,  and 
cholesterin  in  considerable  quantity,  and  prevents,  the  precipita* 
tion  of  cholic  acid  in  the  gall,  by  acetic  acid  and  mineral  acids. 
The  alkaline  salts  are  easily  soluble  in  water  and  alcohol,  and  in 
ether  are  insoluble;  they  taste  bitter-sweet;  deliquesce  in  the  air, 
and,  by  being  a  long  time  treated  with  ether,  become  crystalline. 
Acids  produce  no  precipitate  in  the  solutions;  on  the  contrary, 
the  salts  are  precipitated  by  concentrated  potash-lye.  The  salts 
of  lime,  baryta,  and  magnesia,  as  well  as  neutral  acetate  of  lead, 
do  not  produce  a  precipitate.  On  the  contrary,  vinegar  of  lead 
causes  a  plaster-like  precipitate,  which  is  dissolved  by  being 
warmed,  as  well  as  by  an  excess  of  vinegar  of  lead.  Acetate  of 
copper  causes,  only  in  the  presence  of  ammonia,  a  bluish-white 
precipitate,  soluble  in  ammonia.  Nitrate  of  silver  is  not  preci* 
pitated,  not  even  in  the  presence  of  ammonia;  as  also  corrosive, 
sublimate.  Nitrate  of  protoxide  of  mercury  and  protochloride  of 
tin  produce  a  white  flocculent  precipitate.  By  heating  with  sugar 
and  sulphuric  acid,  a  violet  color  is  produced. 
HyochoUc  acid.       ^yocholic  Add:  RO,{tfC,Hfi,rC^,fi^   This 

acid  differs  from  cholic  acid  by  a  plus  of  C^^  It 
occurs  in  the  gall  of  swine.  If  we  mix  fresh  swine's  gall  with  a  so- 
lution of  Glauber's  salts,  dissolve  the  precipitate  which  is  formed 
in  absolute  alcohol,  and  mix  the  solution  with  ether,  the  soda  salt  is 
deposited,  and  is  decomposed  by  sulphuric  acid.  The  precipitated 
acid  is  dissolved  in  alcohol  and  precipitated  from  the  alcoholic 
solution  by  water.  It  appears  as  a  white,  resinous  mass,  which 
completely  dry,  melts  at  120^;  slightly  soluble  in  water,  insoluble 
in  ether,  easily  soluble  in  alcohol,  concentrated  sulphuric  acid, 
and  nitric  acid.  A  very  durable  acid,  which,  by  being  boiled  a 
long  time  with  concentrated  sulphuric  acid,  is  decomposed  into 
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glycocoll  and  an  acid  correspondiDg  to  cholalic  acid.  Treated 
with  fuming  nitric  aeidj  it  gives  cholesterinic,  benzoic,  butyric 
acid,  etc.,  in  the  same  manner  as  by  chromic  acid.  The  alkaline 
salts  are  easily  soluble  in  water  and  alcohol ;  they  taste  bitter, 
redden  litmus,  and  are  withdrawn  from  their  aqueous  solution  by 
alkaline  salts.  The  precipitate  contains  the  base  of  the  added 
salts.  With  salt  of  baryta^  lime^  and  magnesiay  they  give  white 
precipitates,  which  dissolve  in  warming.  The  heavy  metal'Salta 
are  insoluble  in  water,  but  in  alcohol,  on  the  contrary,  they  are 
soluble.     The  salts  do  not  possess  the  property  of  crystallizing. 


28 


FIFTH  DIVISION. 


HTDRYLS. 
ORGANIC  SALT  BASES. 


Bt  organic  salt  bases  (alkaloids),  in  the    nar- 
Sin^  e  opgMuo    pQ^^g^  sense,  are  understood  especially  the  organic 

compounds,  which  agree  in  their  chemical  relations 
with  ammonia,  ana,  to  the  oxides  of  methyl,  ethyl,  and  amyl,  stand 
in  a  similar  relation  as  ammonia  towards  the  basic  oxides  of  the 
metals.  Ammonia  is  the  prototype  of  all  organic  bases.  As  was 
said  in  the  General  Part  of  this  work,  all  the  radicals  of  the  me- 
thyl and  benzid  sroup  possess  the  property  to  replace,  wholly  or 
partially,  the  hy£rogen  in  ammonia,  and  thus  to  form  basic  com- 
pounds, which,  in  all  respects,  agree  with  ammonia.  As  in 
these  bases  the  hydrogen  of  ammonia  is  substituted  by  organic 
radicals,  so  can  also  the  nitrogen  of  the  same  be  replaced  by 
phosphorus,  arsenic,  and  antimony.  Thus  ammonia,  N'EL^  'cor- 
responds to  hydro-antimony,  StEL,  and  triethylamin,  NAe^  to 
stibethyl,  St Aejw*  If  to  stibmethyl,  StMcj,  we  add  iodide  of  methyl, 
we  obtain  a  salt,  (StMe^)!,  corresponding  to  iodide  of  ammoniupi, 
(NH^)!.  If  we  treat  the  iodine  compound  with  oxide  of  siWer, 
we  obtain  a  base,  (StMe4)0,  which  agrees  in  all  properties  with 
potassa.  All  bases  of  this  group  possess  the  property  of  forming 
metal-like  bodies  with  H,Me,Ae,  etc.  (which  bodies  are  closely 
allied  to  the  alkaline  metals),  and  of  producing  compounds  en- 
dowed with  all  the  characteristics  of  inorganic  salts.  In  this 
respect  they  are  essentially  distinguished  from  the  salt-like  com- 
potfnds  of  methyl,  ethyl,  etc.,  in  their  free  state.  Kakodyl,  As 
Me,,  possesses  the  same  character  as  the  compounds  with  4  atoms, 
H,Me,Ae;  it  behaves  quite  like  a  metal,  and  gives,  with  1  atom 
oxygen,  a  base  corresponding  to  the  metal  oxides.  If  upon  stib- 
methyl or  stibethyl  we  let  iodide  of  methyl  or  iodethyl  act,  we 
obtain,  as  already  remarked,  compounds  ^StMe^+I  and  StAe^+I. 
But  if  we  bring  these  bodies  together  with  chlorhydrogen,  thus  is 
hydrogen  separated  and  salts  are  formed  consisting  of  StMe,+  Cly 
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and  StAe|+CI^  whilst  chlor-kakodyl  is  formed  of  A8Me,+  GI. 
In  the  General  Part,  it  was  supposed  that  kakodyl  consists  of  (As 
Me)"'Me  and  stibethyl  of  (StAe)"'Ae^    Bat  if  we  cobsider  kako- 
djl  as  a  radical  like  ammonium,  then  stibethyl  appears  as  a  double 
radical  consisting  of  Ae+ St Ae^.    Chlorstibeth;!  then  consists  of 
(StAe2)Cl+AeGl,  and  oxide  of  stibetbyl  is  a  doable  base  ■«(St 
AeJO+AeO.    All  bases  of  this  group  form  the  class  of  9%mple 
crganie  baseSj  which  may  be  divided  into  nitrogen  basMj  pJioS' 
pnarauB  ba$e$,  ar%eme  ba$e$y  and  antiman}/  bases  {see  page  7^). 
If  organic  bodies  unite  as  pairlings  with  the  simple  pgi,^  hnses, 
bases,  thus  arises  the  class  of  paired  organic  baseSy 
of  which  those  only  of  the  nitrogen  bases  are  known.     In  most 
cases,  it  is  with  ammonia  that  the  pairling  combines ;  however,  it 
is  very  probable  that  with  the  other  nitrogen  bases  pairlings  may 

{'oin.    Since  the  simple  bases  are  almost  all  volatile,  ^  .  .. 
»ut  most  of  the  paired  are  not,  therefore  we  divide  non-TouSe 
also  the  organic  bases  into  the  volatile  and  nan-  bases. 
volatile. 

First  Group. 
KITROaSN  BASES. 

The  organic  bases  occur  in  the  vegetable  kingdom,  Oocurwnce  tad 
SBpeoially  in  those  plants  and  parts  of  plants,  which  JiSogtttt'bMts. 
are  distinguished  by  their  action  upon  the  animal 
organization,  as  the  narcotic  and  poisonous ;  they  are  always 
muted  to  the  organic  acids.  Several  simple  bases  are  formed 
simultaneously  with  ammonia  in  the  dry  distillation  of  nitrogenous 
bodies,  and  are  found  also  in  tar  oil.  Upon  the  formation  of  these 
bases  out  of  the  nitro-compounds  of  the  benzid  group,  we  refer  to 
the  General  Part  (page  81) ;  in  the  same  place  are  also  given  the 
most  important  facts  upon  the  formation  of  the  bases  of  methyl, 
ethyl,  and  amyl.  Paired  bases,  as  urea,  amarin,  farfurin,  thiosin- 
namin,  etc.,  can  also  be  artificially  obtained. 

SIMPLE  NITROGEN  BASES. 

Most  of  the  simple  organic  bases  are  artificially  A  few  general 
obtained ;  at  common  temperature  they  appear  gase-  afrnpirbMea. 
ons,  fluid,  or  solid ;  the  simpler  their  constitution  is, 
the  more  volatile  are  they ;  in  a  gaseous  state  they  all  correspond 
to  4  volumes.     In  basic  characteristics  many  of  them  exceed  am- 
monia; the  gaseous  are  absorbed  by  water  in  uncommonly  great 
quantity  ;  the  fluid  are  easily  soluble  in  water,  alcohol,  and  ether. 
They  possess  a  strong,  often  ammoniacal,  benumbing  smell,  and 
most  of  them  a  sharp,  caustic,  and  bitter  taste.     Like  ammonia, 
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they  give,  with  acids,  compounds  like  imidio,  ftinidic,  and  amiDic 
acid,  and  all  have  the  property  of  forming  with  chloride  of  pla- 
tinum double  acids,  corresponding  to  platinum-chloride  of  am- 
monium. If  these  bases  combine  with  acids,  1  atom  of  H,M6, 
Ae,  etc.,  also  enters  the  base,  and  forms  a  body  corresponding 
to  ammonium,  which,  with  0,  forms  the  oxygen  base,  and  with 
the  halogens  the  corresponding  haloid  compounds.  In  the  follow- 
ing, only  the  most  important  relations  of  these  bodies  can  be  given. 
Jlmmoniay  NH,,  and  ammaniumy  NH^,  whose  compounds  are 
supposed  to  be  known. 

BASES  OF  THB  HBTHTL  GROUP. 

.^^  The  bases  of  the  methyl  group  may  be  considered 

methyl  group.    **  ammonia,  in  which  1,  2,  or  8  atoms  of  H  are  re- 
placed  by  an  equal  number  of  atoms  of  methyli 

Their  produc-        rf  j^^  compounds  which  Contain  1  atom  of  an  organic 

radical,  are  formed, 

1st.  When  cyanate  or  cyanurenate  of  methyl,  ethyl,  or  amyl  is 
boiled  with  potash  lye,  whilst  simultaneously  carbonate  of  potassa 
is  formed. 

2d.  By  the  action  of  the  iodine  and  bromine  compounds  of 
the  said  radicals  upon  ammonia.  If,  for  example,  1  atom  of 
bromide  of  methyl  acts  upon  1  atom  of  ammonia,  we  obtain  (NIL 
Me)Br.  If  we  distil  this  compound  with  potassa,  there  are  formed 
bromide  of  potassium,  water,  and  NH^Me.  Afterwards,  if  we  let 
bromide  of  methyl  act  upon  this  body,  there  arises  (NIl2Me,)Br, 
and  through  decomposition  with  potassa,  it  forms  bimethylamin, 
NHMe,,  which,  by  being  farther  treated  with  bromide  of  methyl, 
is  converted  into  J^Mcj,  and,  finally,  into  NMe^.  In  like  manner, 
by  varying  the  action  of  bromide  of  methyl,  bromide  of  ethyl, 
and  bromide  of  amyl  upon  ammonia,  we  obtain  bases  in  which  the 
hydrogen  is  simultaneously  replaced  by  methyl,  ethyl,  and  amyl. 

8d.  If  we  lead  ammonia  gas  into  neutral  sulphate  of  ethyl^  wo 
obtain  an  ammonia  salt,  which  corresponds  to  the  formula  I^H3+ 
4(C^H30)4"4S03  (ethamin-sulphate  of  ammonia).  If  we  boil 
this  CQmpound  with  carbonate  of  baryta,  until  no  more  am- 
monia is  evolved,  and  add  potash  lye,  ethyl-amin  distils  over. 
If  upon  the  hydrochlorate  of  methyl,  ethyl,  or  amyl-amin,  nitrate 
of  silver  acts,  we  obtain,  with  evolution  of  nitrogen  gas,  nitrite 
of  methyl,  ethyl,  or  amyl. 

MethyUamin :  NH,Me.     This  base  is  also  formed 

e  y-wnuL      j^y  ^j^^   decomposition  of  caflFein   by   chlorine  {%ee 

Cafiein),  as  also  by  heating  morphine  with  an  excess  of  hydrate  of 

potassa.     A  colorless  gas;  smells  like  ammonia;  sp.  gr.  1.18;  is 

fluid  at  0^;  1  volume  of  water  absorbs  at  12^,  1040  volumes  gas, 
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and  forms  a  strong  caustic  liquid.  Chemically,  it  behaves  quite  like 
ammonia.  The  hydrochloric  acid  salt,  (NH3Me)Gl,  crystallizes  in 
leaflets  of  mother-of-pearl  lustre,  which  easily  dissolve  in  water. 
In  contact  with  potassium,  it  gives  cyan-potassium  and  hydrogen 
gas,  NH„C,H3-|-K«KNC,+6H. 

EthyUamin :  NH,Ae,  is  entirely  like  the  preced- 
ing compound;  dissolves  in  somewhat  lesser  quantity  ^^  -«>"»• 
in  water.  Dicethyl-aminy  NHAe^  is  a  colorless,  strongly  alkaline 
fluid;  soluble  in  water  in  greater  quantity.  The  bromine-com- 
pound, (NHAe3H)Br,  crystallizes  in  yellow  needles.  Triethyl- 
amin^  NAe„  resembles  the  preceding  compound;  is  very  combust- 
ible. The  bromine  compound  (NAcjHJBr,  crystallizes  and  in 
contact  with  bromide  of  ethyl  goes  over  into  tetra-ethylamin, 
(NAe^jBr.  From  this  salt,  by  treating  with  oxide  of  silver,  the 
base,  (NAe4)0,  can  be  obtained.     It  entirely  agrees  with  potassa. 

Propyhamin:  NH„CflH^  is  obtained  when  nar- 
cotin  is  heated  to  220®  with  an  excess  of  hydrate  of  ™^Py^"*"^^ 
potassa.     Strongly  alkaline,  smells  like  ammonia;  easily  soluble 
in  water.     The  hydrochloric  acid  solution  eives  with  chloride  of 
plafinum,  a  pale  yellow  precipitate.     Treated  with  nitrite  of  potas- 
sa, it  gives,  probably,  with  evolution  of  nitrogen  gas  (GoH7)0,N03. 

ButyUamin  (Petenin):  NH^CgH^,  occurd  in  the  Butyi-amin. 
so-called  Dippel's  oil,  which  is  obtained  by  distil- 
ling bones,  and  in  the  most  volatile  portion  of  it.  We  treat  the 
latter  a  long  time  with  dilute  sulphuric  acid,  evaporate  the  sul- 
phuric acid  solution,  and  distil  the  residue  with  an  alkali.  We 
obtain  a  mixture  of  different  bases,  which  are  separated  by  frac- 
tional distillation.  At  80^  butylamin  goes  over;  finally,  we  obtain 
anUin.  Butylamin  is  transparent,  colorless,  strongly  refracts 
light;  of  unpleasant  odor ;  tastes  sharply  burning;  is  soluble  in 
all  proportions  in  water,  alcohol,  and  ether.  Precipitates  the  salts 
of  oxide  of  iron  and  oxide  of  copper.  The  latter  oxide  is  re- 
dissolved  in  an  excess  of  the  precipitant  with  a  blue  color.  The 
salts  can  be  crystallized;  do  not  change  in  the  air,  and  are  sub- 
limable,  if  the  acid  be  volatile.  The  neutral  sulphuric  acid  salt 
becomes  moist  in  the  air,  forming  acid  salts.  With  chloride  of 
mercury  and  of  platinum,  it  forms  soluble  salts;  with  chloride  of 
gold,  it  forms  an  insoluble  compound. 

AmyUamin:  NHj,Cj^H,j,  a  fluid  of  ammoniacal  Amyi-amm. 
smell,  and  burning  bitter  taste.     The  chlorine  com- 
pound, (NH^Am,H)Gl,  crystallizes  in  white  unctuous  scales. 

Methyl-etnylamin :  NHMeAe,  Met^yUbiethylamin  :  NMeAe,, 
Methyl-amylamin  :  NHMeAm,  Ethyl-amylamin :  NHAeAm,  Bi- 
ethyUamylamin :  NAe,Am,  etc.,  and  their  oxides,  are  obtained 
in  the  manner  above  described. 

Chloro-niein :  NH,""(C,oH,Cl),  is  obtained  by  the  chloro-nicin. 
action  of  hydrosulphuric  acid  upon  nitrochlornicid. 
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Benzidin  :  NHBd-NH,C„H„-(NH^Ci^,)+ 
BasM  of  the  (NHLC^H,),  is  obtained  from  aw)benrid,  as  anilia 
SSS^'"''^'     from  nitrobenaid  (vide  below).     In  a  pure  state,  it 

crystallizes  in  daaaling  white  silvery  scales ;  slightly 
soluble  in  cold  water,  easily,  in  boiliog,  as  also  in  alcohol  and 
ether;  odorless;  taste,  biting  alkaline;  melts  at  108^.  By  dis- 
tillation, it  partially  decomposes.  With  acids,  it  forms  white,  fine, 
crystallLEable  salts,  which  are  enduring.  If  we  lead  chlorine  into 
the  solution  of  the  salts  they  are,  at  first,  colored  blue,  then  red- 
dish-brown, and  finally  are  separated,  as  a  crystalline  Termilion 
powder.  Dilute  solutions  of  these  salts  give,  with  sulphuric  acid, 
a  precipitate. 

PiooUn.  Pieolin  (Odorin) :  NEL,C„H,.    It  occurs,  in  com- 

mon with  butylamin,  in  Dippel's  oil,  as  also  in  coal- 
tar  oil,  and  in  each  part  thereof  which,  in  distillation,  goes  over 
first,  together  with  anilin.  It  is  more  yolatile  than  anilin,  less  so 
than  butylamin,  and  can  be  separated  by  fractional  distillation. 
What  goes  over  at  133^  is  pure  pieolin.  It  arises,  farther,  by  the 
decomposition  of  piperins  (which  see),  colorless,  very  mobile,  tbin- 
fiowing  liquid,  of  strong,  penetrating,  somewhat  aromatic  smdl, 
and  sharp,  burning,  bitter  taste.  Still  fluid  at  — 17^,  boils  at 
183^ ;  sp.  gr.  0.956.  Mixes  with  water,  alcohol,  and  ether,  in  all 
proportions.  Is  not  precipitated  by  solution  of  chloride  of  lime, 
does  not  coagulate  albumen,  reacts  alkaline.  Nitrate  of  silver, 
chloride  of  barium,  chloride  of  strontium,  and  sulphate  of  mag- 
nesia, are  not  precipitated  by  pieolin.  Tannin  causes  a  white, 
cheesy  precipitate.  It  combines  with  the  chlorides  of  mercury, 
platinum,  tin,  and  antimony.  If  we  add  pieolin  to  a  solution  of 
chloride  of  gold,  we  obtain  fine  lemon-colored  needles.  The  salts 
possess  the  property  of  crystallizing. 

j^j^^i^  Anilin  (Benzidam,  Kyanol,  Krystallin) :  NH^Bd 

aiNH^fCjaH^.  This  base,  which  has  the  same  consti- 
tution as  pieolin,  occurs  in  coal-tar  oil,  as  well  as  in  Dippel's  oils. 
That  which,  by  fractional  distillation  of  the  mixed  bases,  soes 
over  at  182^,  is-  anilin.  It  is  farther  formed  by  heating  antbra- 
nilic  acid. 

If,  into  the  alcoholic  solution  of  nitrobenzid,  saturated  with 
ammonia,  we  lead  sulphide  of  hydrogen,  sulphur  is  separated, 
and  shortly  the  whole  stiffens,  at  0^,  to  a  mass  consisting  of  yellow 
crystalline  needles.  If  this  be  heated  to  boiling,  the  solution  fil- 
trated away  from  the  sulphur,  and  the  filtrate  distilled  until  the 
contents  of  the  retort  separate  into  two  layers,  then  is  the  lower 
one  aniliny  which  is  purified  by  distillation.  It  is  a  colorless 
fluid,  strongly  refracts  light,  has  a  penetrating  odor,  taste  sharply 
burning,  sp.  gr.  1.020,  boiling  point  182^,  easily  soluble  in  cold 
water,  alcohol,  and  ether ;  if  the  aqueous  solution  be  warmed,  it 
clouds,  and  a  portion  of  anilin  is  separated ;  reacts  not  alkaline. 
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coagulates  albumen.  In  contact  with  hydrochloric  acid  it  forms 
a  white  vapor.  If  to  a  solution  of  chloride  of  lime  we  add 
aoilin,  a  deep  violet-blue  color  is  formed,  which,  when  acids  are 
added,  becomes  deep  red.  By  these  reactions,  anilin  is  distin- 
guished from  the  otner  bases  which  have  the  same  constitution. 
With  the  acids,  anilin  forms  crystallizable  inodorous  salts,  which 
are  soluble  in  water  and  in  alcohol,  and  which,  in  the  moist  air, 
soon  become  rosy-red.  Anilin  precipitates  the  salts  of  protoxide 
and  peroxide  of  iron,  alumina,  and  oxide  of  zinc.  Cyanide  of 
potassium,  ferrocyanide  of  potassium,  and  sulphocyan-potassium  do 
not  react  upon  salts  of  anilin ;  tannin  causes  a  brown  precipitate. 

An^idi  and  Anilie  Adds.    Under  Anilids  we  un-  xniUdB  and 
derstand  the  compounds  corresponding  to  the  amidic  anilio  acids. 
acids,  and  under  anilie  acids  those  compounds  corre- 
sponding to  the  aminic  acids,  of  which  compounds  a  ereat  number 
are  known.     These  compounds  are  mostly  solid,  ana  crystallixa* 
ble*    The  anilie  acids  saturate  1  atom,  base.    They  are  nearly 
all  obtained  when  anilin  is  heated  with  an  excess  of  pure  acids. 
The  anilie  acids  are,  in  part,  soluble  in  water ;  whilst  anilid  re- 
mains behind.     If  we  treat  these  compounds  in  the  heat  with 
dilute  potash  lye,  we  obtain  anilin  and  the  original  acids.     Un- 
der anilie  acids  are  often  also  understood  the  acid  salts  of  anilin, 
if  they  possess  the  property  to  form  salts  with  the  bases.    If 
upon  anilin  we  let  nitrous  acid  act,  we  obtain  phenol. 

Formanilid:  NHBd-hFoO^  is  obtained,  simultaneously  with 
ozanilid,  when  oxalate  of  anibn  is  subjected  slowly  to  a  tempera- 
ture of  160^  to  180^.  There  remains  a  clear  fluid  residue,  which 
stiffens  to  a  soft  crystalline  mass.  Alcohol  dissolves  out  the  for- 
manilid, whilst  the  oxanilid  remains  undissolved.  From  the 
alcholic  solution  it  crystallizes  in  prisms  resembling  urea. 

Sueeinanilid      .     •     •  2(NHBd)+Su04,  and 

Suceinalid      .     .     .         NBd    -f-SuO^, 

Suheranilid        .     .     .  2(NHBd)-|-SbO^,  and 

Suleranilic  Acid.    .       NHjBd +SbOfl, 

Camphoranilid   .     .     .  2(NHBd)+CphO^,  and 

Camphoranilie  Acid        NBLBd  +  CphOg, 

Phtalanilid   ....  2(NHBd)-|-PhtO„  and 

Phtahnilic  Acid      .      NH,Bd  +PhtOfl. 

]  are  formed  when  the  bi- 
Benzanilidj       NHBd-fBzO^,  oxychloride  of  benzoyl, 

(Xnnanilidy  NHBd-|-rC^H^)^BzO^  ^cinnamyl,  and  of  cumi- 
Cuminanilidj    NHBd-fCuO,.  n^l  act  with  hydrochlo- 

J  ric   acid    upon   aniliiu 

Oxanilid        .        NHBd+OxO«  and 

Oxanilie  Acid,    (NHBdjOxO^pOxO,. 
Ozanilamidf  see  under  CJifanantlin. 
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Carbaniiid.  CarhaniUd:  NHBd+CO.    If  we  heat  anilin-nrea 

(carbanilid-carbamid)  it  separates  into  carbaniiid 
and  carbamid.  We  obtain  these  bodies,  most  simply,  by  the  ae- 
tion  of  phosgen  gas,  COCl,  upon  anilin.  Carbaniiid  crystallises 
from  the  hot  alcoholic  solation  in  needles  of  silky  lustre ;  odor- 
less, but,  by  being  heated,  it  has  a  suffocating  smell,  resembling 
benzoii  acid  ;  fuses  at  205^ ;  is  volatile.  By  heating  with  potash 
lye,  it  separates  into  anilin  and  carbonic  acid. 
Suipho-carba-  Sulpho-earbanilid :  NHBd+CS.  If  we  mix  sul- 
niiid.  pho-carbonic  acid  with  anilin,  after  a  few  hours  hy- 

drosulphuric  acid  escapes,  whilst  the  fluid  stiffens  to 
a  scaly  crystalline  mass  of  sulphcarbanilid.  It  is  also  oBtained 
when  sulphocynate  of  anilin  is  heated  with  evolution  of  hydroeul- 
phuric  acid  and  sulphide  of  ammonium.  In  water,  slightly — ^in 
alcohol  and  ether,  easily  soluble ;  odor  peculiar,  melts  at  140^, 
volatile.  If  we  melt  it  with  hydrate  of  potassa,  we  obtain  anilin 
and  a  mixture  of  carbonate  of  potassa  and  sulphide  of  potassium. 
Suipiianmc  Sulphanilic  Add:   (NH,Bd,803)^SO,.     If    wa 

acid.  treat  the  analids  with  concentrated  sulphurie  aeid 

in  the  heat,  we  obtain  sulphanilic  acid  and  the  origi- 
nal acid.  If  we  use  oxanilid,  carbonic  acid  and  carbonic  oxma 
escape  together.  Sulphanilic  acid  crystallizes  in  large  rhombie 
shining  leaflets,  which  do  not  dissolve  easily  in  water  or  alcohoL 
If  we  heat  the  acid  with  soda-lime,  we  obtain  anilin  and  solphurio 
acid  salts.  This  paired  acid  saturates  1  atom  base. 
CarbaaiUcacid.       ^^®  substance  formerly  described  as  anthranilio 

acid  is  probably  earbanilic  acid. 
Chiorcyana-  Ohlorcyananilid  arises  by  the  action  of  parachlor- 

^'^^'  cyanogen  upon  anilin. 

Oxaiuraniiid.  Oxaluranilid :  NHjBd + NjCgHjOfl,  arises  by  the 

action  of  parabanic  acid  upon  anilin. 
Anilin  bases  in  ^7  ^^^  action  of  bromide  of  methyl,  of  ethyl,  and 
which  hydro-  of  amyl,  upon  anilin,  we  obtain  bases  which,  in  reality, 
gen  is  replaced  agree  with  anilin,  and  correspond  to  the  formulse 
of  uTe^eSi  NHBdMe,NHBdAe,NBdMe„  etc.  In  like  manner 
group.  we  obtain,  by  the  varied  action  of  the  bromine  com- 

pounds,  bases  which   consist   of  nitrogen,   bensid, 
methyl,  or  ethyl,  etc.  ssNBdMeAe,NBdMeAm,  etc. 
Cyananiiin.  Cyananilin  (Cyanide  of  Anilin) :  NH^BdjCy.    If 

we  lead  cyanogen  gas  into  an  alcoholic  solution  of 
anilin,  white  odorless  spangles  are  separated,  which  consist  of  1 
atom  anilin  +  1  atom  cyanogen,  are  insoluble  in  water,  with  diffi- 
culty soluble  in  alcohol  and  ether,  and  will  not  volatilize  unde- 
composed.  Cyananilin  possesses  the  properties  of  a  base,  and 
forms  salts  which  no  longer  show  the  reactions  of  anilin.  If  we 
treat  it  a  longer  time  with  dilute  acids,  it  separates  into  different 
products.    If  the  solution  in  dilute  hydrochloric  acid  be  evapo- 
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rated,  the  dry  residae  consists  of  ohioride  of  ammoniam  and  hy- 
drochlorate  of  anilin,  which  dissolve  in  water,  and  of  oxanilid, 
ozamid,  and  oxanilamid  :  NHBd,0x02+NHa,0x0„  oxanilamid. 
whieh  are  separated  by  hot  water.  From  the  hot 
alcoholic  solution,  the  oxanilamid  crystallizes  in  white  silky- 
lastred  flakes,  and,  with  concentrated  sulphuric  acid,  gives  sulpha- 
nilic  acid,  sulphate  of  ammonia,  carbonic  acid,  and  carbonic  oxide. 

Melanilin :  (NHBd,CypNH3Bd.  If  chloride  of  Melanilin. 
cyanogen  gas  be  led  into  anilin  until  the  latter,  by 
heating,  will  absorb  no  more,  we  thus  obtain  a  solid,  black,  transpa- 
rent mass,  mainly  consisting  of  hydrochlorate  of  melanin.  Two 
atoms  anilin  and  2  atoms  chlor-cyanogen,  give,  by  transposition,  1 
atom  hydrochlorate  of  melanin.  Melanin  exhibits  a  paired  base, 
consisting  of  cynanilid,  as  a  pairling  combined  with  anilin.  We 
obtain  the  pure  base  when  the  mass  is  dissolved  in  hot  water,  and 
the  base  precipitated  by  potassa,  or  ammonia.  Crystallizes  from 
the  alcoholic  solution  in  white,  hard,  iriturable  leaflets,  which,  in 
the  damp  air,  become  red  ;  odorless,  of  bitter  taste,  fuses  at  120^, 
and  decomposes  at  150^,  under  separation  of  pure  anilin,  whilst 
an  amorphous  mass  remains  behind,  consisting  of  N^C^^H^^. 
Melanin,  also,  does  not  show  the  reactions  of  anilin.  With  most 
of  the  acids,  it  gives  good  crystallizable  salts.  The  amorphous 
substance  may  be  viewed  as  a  paired  compound  of  anilid-mellan, 
with  anilin:  N,C^H^-(NHBd,N,C,)+3(NH,Bd). 

BieyanomelanUin :    (NHBd,8Cy)NH3Bd.     Mela- 
nilin receives  2  atoms  more  of  cyanogen,  forming  a  B^»nomeU- 
weak  base,  which  separates,  very  easily,  into  ammo-  Melanoximid. 
nia  and  melanoximid :  NjCgoH^jO^.     If  we  treat  the 
alcoholic  solution  of  this  body  with  potassa,  we  obtain  oxalic  acid 
and  melanilin :  it  may  be  considered  as  double  oxalate  of  mela- 
nilin— 1  atoms  HO.     If  we  subject  melanoximid  to  dry  distilla- 
tion, we  obtain  aniloeyanic  acid :  NC^H^O^aa  H0(NC,4HJ0,  with 
evolution  of    carbonic  oxide  and    carbonic  acid,  and  formation 
of  carbanilid.     Aniloeyanic  acid  is  fluid,  colorless, 
easily  changed,   heavier  than  water,  odor  intense,  add.^^""^ 
boils  at  180^.     Aniloeyanic  acid,  in  its  decomposi- 
tions, agrees  with  cyanic  acid ;  by  being  treated  with  acids  and 
al^Lalies  it  separates  into  anilin  and  carbonic  acid  ;  in  contact  with 
water,  into  carbanilid  and  carbonic  acid ;  and  in  contact  with 
ammonia,  into  anilin-urea. 

NUranUin  :  NH^'-C„H,(NOJ-NH,Bd  +  NH,  Nitraniito. 
(C«H3)2N04.  We  obtain  this  base  from  binitroben- 
sid^  as  anilin  from  nitrobenzid  ;  it  crystallizes  from  the  hot  solu- 
tion in  yellow  needles  an  inch  in  length,  slightly  soluble  in  cold 
water,  more  easily  in  alcohol  and  ether,  melts  at  110^,  sublima- 
ble,  a  weak  base,  all  the  salts  react  sour,  and  color  the  skin 
intensely  yellow. 
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CUoranilin.  OhloranUin :    NH^-^C„H,Cl-NH3d+NH^C^ 

03)01,9  distils  over  when  chlorisatin  {»ee  Inaigo)  it 
heated  with  hydrate  of  lime;  we  obtain  an  oily  fluid  which 
stiffens  in  the  receiver.  From  the  hot  alcoholic  solntion  k  crystal- 
lizes in  regular  octohedrons ;  in  water  it  is  not  easily  soluble, 
easily  so  in  alcohol  and  ether.  Tastes  and  smells  like  anilin ; 
fuses  at  65^,  and  boils  at  200^ ;  shows  the  s^me  reactions  as 
anilin ;  an  extremely  weak  base. 

Bichioraniiin.        BichhranUin :  NH,^(C„H,)C1^  arises  by  heat- 
ing bichlorisatin   with  potassa ;  not,  as  yet,  better 
known. 

Triehlor«ilin.   ,  2WcAfora«am ;   NH„-(C„H,C1)C1,  18  obt«n«d 

by  the  action  of  chlorine  upon  chloranilan.  Crys- 
tallizes in  long  needles,  no  longer  basic. 

Bromanilin  Bromanilin^   Sibromanilin,   and    TrAramaniimf 

correspond  to  the  chlorine  compounds,  and  are 
similarly  obtained. 

lodaniiin.  lodaniUn :  NH„^(C„H,I)-NH^d+NH^--(C„ 

H,)!,.  If  we  dissolve  anilin  m  anhydroua  iodine, 
after  a  short  time  the  whole  stiffens  to  a  crystalline  mass  of  hy- 
driodate  of  iodanilin.  Ammonia  precipitates  the  base.  Fros 
the  alcoholic  solution  dazzling  white  crystals  form.  The  chlorine 
compounds  crystallize  in  beautiful  plates  of  mother-of-pearl  lustre. 
NaphthaUdi..        Naphthalidm :  Nd^^C.Hr(Bd)-NC  J^  is  oU 

tained  in  the  same  manner  from  nitronaphthalid,  as 
anilin  frqm  nitrobenzid.  Crystallizes  in  silky-lustred,  fine,  white, 
flat  needles,  pressed  together ;  fuses  at  50^,  boils  at  800^  ;  vola- 
tile ;  possesses  a  peculiar,  strong,  unpleasant  smell,  and  strong, 
bitter,  caustic  taste ;  insoluble  m  water,  but  easily  soluble  m 
alcohol  and  ether.  Naphthalidin-earbamid :  NH,'^<5^H^^C0"« 
I}H'^(CgH/"Bd)+CO,  is  obtained  when  oxalate  of  naphthalidin  is 
distilled.  If  we  let  sulpho-carbonic  acid  act  upon  a  solution  of 
naphthalidin,  we  obtain  a  compound  which  must  consist  of  G„H, 
NS.  Seminaphthalidin :  NH^'^Cj^Hj,  is  obtained  by  the  action 
of  sulphide  of  hydrogen  upon  binitronaphthalid.  It  forms  metal- 
lic-lustred  crystals,  changing  from  yellow  into  copper-red,  which 
easily  dissolve,  with  a  dark  color,  in  alcohol  and  ether. 
Toiuidin.  ToZmdm;  NH^Td-NH^Ci,H^  is  obtained  from 

nitrotolid.  Crystallizes  froyi  the  hot,saturated,alcoholic 
solution,  in  broad,  large  leaves,  fuses  at  40^,  boils  at  198^,  but  evapo- 
rates even  at  ordinary  temperature.  Heavier  than  water,  in  which  it 
is  only  slightly  soluble,  but  easily  dissolves  in  alcohol,  ether,  wood- 
spirit,  etc. ;  possesses  a  burning  taste,  and  odor  like  wine,  aromatic ; 
reacts  feebly  alkaline,  and  does  not  act  upon  a  solution  of  chloride 
of  lime.  Toiuidin  precipitates  oxide  of  iron  from  chloride  of  iron, 
and  gives,  with  sulphate  of  copper,  a  green  crystalline  precipitate ; 
with  chloride  of  platinum,  an  orange-colored  one,  and  with  nitrate 
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of  silver,  a  white  orystalline.  The  salts  crystallise.  If  we  let 
bromine  act  upon  toluidinj  we  obtain,  probably,  trtbrom'tohUdin 
'  MiNHyCi^H^Br,.  Towards  cyanogen  it  behaves  like  anilin,  forms 
cvan-toluidin,  and,  if  we  let  ehlaride  of  cyanogen  act  upon  tolui- 
din,  we  obtain  a  base  corresponding  to  melanilin,  called  metaio^ 
iMidin,  consisting  of  N.C3oa,,=(NH,TdCy)^NH,Td. 

Xylidin:  NB^XdaaNH^tCj^IIg.     A  base,  as  yet,  xyiidin. 
not  more  intimately  known  ;  is  obtained  by  the  ac- 
tion of  sulphide  of  hydrogen  upon  nitroxylid. 

Cwmiiin ;  NH,Cd»NE[„Ci,Hu,  is  obtained  from  onmidin. 
nitrocumid.  A  pale  yellow  oil,  which  strongly  re- 
fracts the  light,  and,  in  the  cold,  stiffens,  forming  quadrangular 
plates.  Tastes  burning,  not  easily  soluble  in  water,  but  easily  in 
alcohol  and  ether,  sp.  gr.  0.9626;  boils  at  225^,  precipitates  salts 
of  peroxide  of  iron.  Tne  salts  are  mostly  colorless,  easily  crystal- 
Usable,  dissolve  readily  in  alcohol  and  ether ;  reacts  acid.  With 
bromine  it  gives,  probably,  tribromcumidinj  and,  with  cvanogen, 
effaneumidin^  corresponding  to  cyan-anilin.  Nitro-^umiain  arises 
from  binitrocumid  in  the  same  ,way  as  nitranilin  from  binitroben- 
sid.  Crystallizes  in  yellow  scales ;  a  weak  base,  which,  however, 
fully  neutralizes  acids.  If  upon  nitrocumidin  we  let  biozyohlaride 
of  oenzayl  act,  we  obtain  a  substance  crystallising  in  needles 
»(NH^C,gHQ,NOJ+BzO,.  Ohlorcinnamyl  and  cMorcuminyl 
give  corresponding  compounds. 

NUromeMin :  NH„(C„H«„NOJ,  is  obtained  by  Nitoomegidin. 
the  action  of  sulphide  of  hydrogen  upon  binitrome- 
sitol.  Long  gold-colored  needles,  melts  below  100^,  volatile. 
Easily-  soluble  in  alcohol  and  ether,  tastes  bitter,  and  does  not 
react  acid.  The  hydrochloric  acid  salt  crystallizes  in  colorless 
needles.  Also,  from  trinitromesitol,  a  basic  body  is  said  to  be 
obtained. 

Paraniein:  NH^C,^H„,  arises  by  the  action  of  paranicin. 
ammonia   upon    nitroparafhicin  (page   193).      The 
hydrochloric  acid  salt  crystallizes  in  octahedrons. 

Pymidin :  NH,,C,^H,3.    A  base  not  better  known^  Cymidin. 
which  arises  from  C^H,^. 

Ckinolin  (Leukol):  NC„n,-NH^C„H,.  This  cMnoUn. 
base  is  found  in  coal-tar  oil,  by  the  fractional  distil- 
lation of  which  it  is  obtained  (see  Anilin).  At  239^  chinolin 
goes  over.  It  is  formed  farther  when  cinchonine,  quinine,  or 
strychnine  is  heated  with  hydrate  of  lime,  whilst  hydrogen  aas  is 
evolved — as  residue  carbonate  of  potassa  remains.  Chinolin  is 
a  colorless  oil,  of  peculiar  smell,  resembling  oil  of  bitter  almonds, 
and  sharp,  burning,  bitter  taste,  fluid  still  at  — 20^,  boils  at  289^; 
sp.  gr.  1.081 ;  slightly  soluble  in  water.  One  atom  chinolin,  at 
0°,  absorbs  8  atoms  water,  which  at  100^,  under  turbidity,  com- 
pletely evaporates.     It  mixes  in  all  proportions  with  alcohol^ 
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ether,  wood-spirit,  etc.  ;  does  not  coagulate  albomeD,  Deither  does 
it  r^ct  upon  chloride  of  lime.  With  chromic  acid,  chinolin  gives 
a  yellow  precipitate.  By  permanganate  of  potassa,  it  is  separated 
into  ammonia  and  oxalic  acid.  With  acids,  it  gives  crystallisablev 
strongly  bitter  salts.  Nitrate  of  peroxide  of  iron,  sulphate  of 
copper,  and  acetate  of  lead  ''are  not  precipitated  by  chinolin. 
With  nitrate  of  silver,  corrosive  sublimate,  chloride  of  gold,  pla- 
tinum and  of  antimony,  and  protochloride  of  tin,  it  causes  white 
and  yellow  precipitates.     Tannin  gives  a  brown  .precipitate. 

Coniin.  Coniin  (Conia) :  NC,,H„-N  S  ^q  g  -  NHBu^ 

According  to  this  last  formula,  coniin  corresponds  to  ammonia,  in 
which  H,  is  replaced  by  2  atoms  butyryl,  and  if  we  treat  coniin 
with  oxidizing  bodies,  we  obtain,  in  fact,  butyric  acid.  This  base 
is  found  in  all  parts  of  the  Canium  maeulatum.  It  is  most  easily 
obtained  from  the  seed,  which  is  crushed,  and  then  distilled  with 
potash  lye  so  long  as  the  distillate  gives  an  acid  reaction.  The  dis- 
tillate, saturated  with  dilute  sulphuric  acid,  and  evaporated  by 
gentle  heat,  to  syrup  thickness,  is  treated  with  alcohol  containing 
ether,  in  which  the  sulphate  of  coniin  is  dissolved.  The  aleoholio 
solution  is  evaporated,  afterwards  the  residue  is  distilled  with  pot- 
ash lye,  and  the  obtained  coniin  freed  from  water  by  chloride  of 
calcium.  A  colorless,  oily  fluid ;  tastes  very  sharp  and  offensive; 
like  tobacco,  extremely  poisonous ;  odor  very  penetrating,  resem- 
bling hemlock ;  excites  tears.  Sp.  gr.  0.89  ;  boiling  point  170^  (T). 
Dissolves,  more  easily  in  cold  water  than  in  warm,  and,  at  a  low 
temperature,  absorbs  25  per  cent,  water.  This  solution  becomes 
turbid  in  the  warm  hand ;  reacts  alkaline.  Easily  soluble  in 
alcohol,  ether,  etc.  Coniin  dissolves  sulphur  and  phosphoms. 
In  the  air,  it  changes  to  a  brown,  resin-like  mass.  Chlorine 
quickly  decomposes  it,  forming  a  crystalline  volatile  substance, 
soluble  in  water,  alcohol,  and  ether.  Bromine  and  iodine^  also* 
cause  decomposition.  Coniin  is  a  string  base,  and  precipitates 
many  metal  oxides  from  their  salts.  Oxide  and  chloride  of  silver 
are  easily  dissolved  in  it.  The  salts  of  coniin  are  mostly  deli- 
quescent, and  not  easily  crystallized.  The  double  salt  of  plati- 
num crystallizes  in  four-sided  prisms.  With  corrosive  sublimate,  it 
also  gives  an  easily  decomposed  compound. 

Nicotin:  NfiJi^.^^R^ri^C^^)  -  4  volumes 
^^    *  gas.     Nicotin  occurs  in  the  genus  Nicotiana  in  the 

vegetable  as  well  as  in  the  seed.  Tobacco-smoke  contains  a  con- 
siderable quantity  of  nicotin.  It  is  obtained  when  the  leaves  of 
tobacco  are  extracted  with  dilute  sulphuric  acid,  the  fluid  (some- 
what evaporated)  distilled  with  lime,  and  the  distillate  shaken 
with  ether,  in  which  nicotin  dissolves.  After  evaporating  the 
etheric  solution,  the  nicotin  remains,  and  is  freed  from  alcohol 
and  water  by  being  heated  a  long  time,  and  finally  distilled  in  a 
current  of  hydrogen  gas.    A  colorless,  transparent,  oily  liquid; 
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odor  stroDgly  tobacco-like,  and  sharp,  barning,  long-continued 
taste;  boils  at  180^  (?);  volatilizes  even  2|t  common  temperature. 
Mixes  with  water  (?),  alcohol,  and  ether  in  all  proportions ;  very 

Ciisonous.  A  strong  base,  and  neutralizes  acids  completely, 
ost  of  the  salts  are  soluble  in  water ;  a  part  crystallize. 
Inodorous,  and  taste  like  tobacco.  The  aqueous  solution  of  nico- 
tin  gives,  with  chloride  of  platinum,  a  yellowish-white,  and  with 
corrosive  sublimate  a  white  precipitate.  The  double,  compound  of 
platinum  consists  of  1  atom  chlornicotinum  plus  2  atoms  of 
chloride  of  platinum. 

PAIRED    NITROOEN   BASES. 

a.  Bases  artificialli/  produced, 

Cj^anflpeAin :  (NjC^Hj^'^NHj.  If  upon  nitro-pro- 
pionyl  (cyanethyl),  we  let  potassium  act,  there  ^y*"^^^"*- 
remains  a  brittle,  yellowish  residue.  From  this  the  cyanide  of 
potassium  is  extracted  by  cold  water,  whilst  the  cyansethin  remains. 
From  the  hot  aqueous  solution,  the  cyansethin  crystallizes  in 
white,  inodorous,  almost  tasteless  leaflets  ef  mother-of-pearl  lustre; 
melts  at  190° ;  boils  at  280°,  and  volatilizes  with  partial  decom- 
position ;  reacts  feebly  alkaline,  and  gives,  with  acids,  salts  easily 
soluble  in  water  and  alcohol ;  crystallizable,  and  of  bitter  astrin- 
gent taste;  from  these  salts  carbonic  acid  and  caustic  alkalies 
separate  the  base  unchanged.  The  nitric  acid  saltj  (N,G|gHj^"^N 
H^O-I-NO^,  is  neutral,  and  crystallizes  in  long,  colorless  prisms. 
The  base  is  scarcely  decomposed  by  being  heated  even  with  hy- 
drate of  lime. 

Lophin:  N,C^H„-(NC^Hi3)TIH3,  is  formed 
when  nitro-picramyl  (pa^e  227)  is  subjected  to  dry  ^ 
distillation,  until  ammonia  is  no  longer  evolved.  After  cooling, 
a  crystalline  residue  is  found  in  the  retort,  which  is  first  extracted 
with  ether,  and  then  treated  with  boiling  alcohol.  After  cooling, 
lophin  is  separated  from  the  alcoholic  solution  in  colorless,  silky, 
penniform  prisms;  inodorous  and  tasteless;  insoluble  in  water, 
not  easily  soluble  in  boiling  alcohol,  ether,  and  turpentine  oil. 
Volatile;  fuses  at  200°,  and  stiffens,  forming  needles.  Easily 
soluble  in  an  alcoholic  solution  of  potassa.  A  very  permanent 
base.  With  most  of  the  acids  it  gives  crystallizable  combinations, 
soluble  in  alcohol,  but  not  in  water. 

Amarin  (Benzolin):  N,C^H„-(NC«H,,)^NH3,  ^°'*"°' 
is  obtained  when  nitro-picramyl  is  boiled  a  few  hours  with  pot- 
ash lye;  amarin  separates  like  resin;  it  is  dissolved  in  dilute 
acid  and  alcohol,  and  precipitated  from  the  solution  bv  ammonia. 
From  the  hot  alcoholic  solution  it  crystallizes  in  six-sided  needles, 
destitute  of  color,  taste,  and  smell ;  insoluble  in  water,  soluble  in 
alcohol  and  ether;  fuses  at  100°,  and  is  decomposed  by  distillatlbn. 
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eyolving  ammonia.  If  amarin  be  heated  with  a  mixtare  of  ohromatt 
of  potassa,  sulphuric  acid,  and  water,  a  large  quantity  of  bensoia 
acid  escapes.  Nitric  acid  causes  the  same  decomposition.  Tbe 
alcoholic  solution  does  not  react  alkaline.  Most  of  the  salts  are 
not  easily  soluble.  The  salts  of  sulphuric,  nitric,  and  hydrochlone 
acid  crystalline, 
y,.^^  FwrfHHn :  N.C  J[  0  -(NC.H,0,)'TJH,  is  <*- 

tained  when  nitro-furfurol  is  boiled  a  long  time  with 
potash  lye.  From  the  boiling  aqueous  solution  it  orrstallises  in 
modorous,  fine,  white,  silky  needles,  tasting  slightly  bitter;  fosit 
at  lOO^  to  a  colorless  oily  liquid,  which  a  long  time  after  cooling 
stiffens  crystalline.  It  dissolves  in  135  parts  boiling  water,  it  is  . 
almost  insoluble  in  cold  water,  but  easily  soluble  in  alcohol  and 
ether.  A  strong  base;  reacts  alkaline,  and  neutralizes  completely 
the  acids..  Alkalies  and  ammonia  separate  it  from  its  compounds, 
but  if  it  be  boiled  with  a  solution  of  chloride  of  ammonium,  am- 
monia escapes.  No  salt  of  this  base  gives  precipitates  with  the 
solutions  of  the  salts  of  iron,  copper,  silver,  lime,  and  baryta, 
but,  probably,  with  bichloride  of  mercury  and  chloride  of  platinum. 
The  salts  crystallize,  and  are  not  precipitated  by  nutgall  tinc- 
ture. 
U,^  Urea  (Urenozyd-ammonia) :  (NC,H,0,PNH,.  This 

is  the  principal  constituent  of  the  urine  of  the  mam* 
malia,  and  contains  more  nitrogen  than  any  other  secretion  of 
that  class.  It  is  formed  by  the  transposition  of  the  cyanate  of 
ammonia ;  it  is  farther  formed  by  the  decomposition  of  uric  add 
of  alloxan,  alloxantin,  etc.  We  obtain  urea  from  urine,  when  the 
latter  is  evaporated  by  gentle  heat  to  syrup-thickness,  the  residue 
mixed  with  moderately  concentrated  pure  nitric  acid,  and  the  mix- 
ture, surrounded  by  ice,  left  to  stand  twenty-four  hours.  During 
that  time  yellow,  scaly  leaflets  of  nitrate  of  urea  are  separateo. 
These  are  dissolved  in  warm  water  and  bleached  with  animal 
charcoal.  To  the  filtered  solution  of  nitrate  of  urea  carbonate  of 
potassa  is  added  so  long  as  effervescence  follows,  and  then  the 
whole  is  evaporated  upon  the  water-bath.  The  residue  is  treated 
with  alcohol,  in  which  the  urea  dissolves.  If  we  conduct  the  vapor 
of  hydrate  of  cyanic  acid  into  aqueous  ammonia,  there  remains, 
after  evaporating  the  solution,  pure  urea.  It  crystallizes  from  the 
alcoholic  solution  in  long,  completely  white  prisms ;  inodorous  ; 
tastes  like  nitrate  of  potassa;  easily  soluble  in  alcohol  and  water, 
insoluble  in  ether.  The  solution  does  not  react  alkaline.  By 
raising  the  heat  slowly,  urea  separates  first  into  ammonia,  water, 
and  mellanuric  acid;  when  more  strongly  heated  cyanurenic  acid 
remains,  which  is  finally  transposed  into  hydrate  of  cyanic  acid, 
and  is  again  united  with  the  ammonia,  which  has  gone  over,  to 
form  urea.  If  urea  be  warmed  with  dilute  acids  and  alkalies,  it 
se]||irates  into  carbonic   acid  an(f  ammonia,   N^C^H^O,    H0» 
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2NH3+2OO,  (quantitatiye  determination  of  urea).  If  hyponitric 
aoidy  NO49  act  upon  urea,  we  obtain  nitrate  of  ammonia,  together 
irith  eyolstion  of  equal  quantities  of  carbonic  acid  and  nitrogen 
gas.     Urea  is  only  a  weak  base. 

NitraU  of  Urea:  (NC,H,0,)  NH^O+NO«  is  obtained  directly; 
crystallizes  from  the  aqueous  solution  in  perfectly  white  leaflets, 
which  dissolve  in  8  parts  cold  water.  By  heating,  it  is  decom- 
posed, evolyinff  carbonic  acid  and  nitrogen  gas. 

Oxalate  of  Urea:  (NC,H,0,rNH^,0+OxO„  separates  in  thin, 
OTTStalline  leaflets,  which  taste  sour,  when  to  a  solution  of  urea  a 
solution  of  oxalic  acid  is  added. 

Ureaj  farther,  has  the  property  of  forming  crystallizable  com- 
pounds with  several  salts,  and  in  these  compounds  it  seems  to 
play  the  part  of  water  of  crystallization ;  thus  with  chloride  of 
ammonium,  chloride  of  sodium  and  of  mercury,  etc.  The  com- 
binalion  with  common  salt  =NaCl+(NC,H,OJ^NH3+2aq,  crys- 
tallises in  shining,  rhombic  prisms. 

If  we  conduct  ammonia  gas  into  the  cyanate  of  methyl,  of  ethyl, 
or  amyl,  we  obtain  compounds  of  urea  with  C.H^2C^,  and  5C,H, 
(page  825).  But  these  compounds  may  also  be  considered  as 
paired  compounds  of  methyl-amin,  ethyl-amin,  and  amyl-amin 
with  oxide  of  urea.    Then  the  formulas  for  these  compounds  are : — 

MethyUurea  ....    (NC,H,0,)  |  j^^, 

Ethylrwea     ....     (NC,H,OjjJ^, 

f  NH 
Amyl-urea     ....     (NC,H,Oj)<   *     * 

{Compare  page  826). 

AniUn^urea  (Carbamid,  Carbanilid) :     (NC,H,0,)  {  J  ^  -  (N 

C,H,O^NHjBd,  is  obtained  when  vapor  of  hydrate  of 
cyanic  acid  is  conducted  slowly  and  at  a  low  tempera-  '^*>*™"'*'^*- 
turein  to  anilin.  It  is  also,  obtained  when  chloride  of  cyanogen  gas 
aets  upon  aqueous  anilin ;  also,  by  mixing  sulphate  of  anilin  with  a 
solution  of  cyanate  of  potassa.  Crystallizes  in  needles ;  separates 
by  being  heated  into  carbamid  and  carbanilid ;  if  the  tempera- 
ture be  raised  ammonia  escapes,  and  then  the  crystalline  residue 
consists  of  carbanilid  and  cyanuric  acid.  If  we  let  chloride  of 
cyanogen  act  upon  nitranilin^  we  obtain  binitro-melanilin  and 

f  NH 
nitrantlin-ureaj  (NC,H,Oj) "{  n  ^  cktq  y   which    crystallizes    in 

long,  yellow  needles ;  both  compounds  are  destitute  of  acid  pro- 
perties. 

Ghianin :  N^Cj^H^O,,  occurs  in  small  quantity  in  q^^^j^^ 
guano.     We  digest  guano  with   dilute  |ime-water. 
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until,  by  boiling,  the  fiaid  appears  greenish  yellow;  filter,  and 
saturate  with  hydrochloric  acid.  After  a  few  hours,  a  precipitate 
is  formed  consisting  of  guanin  and  uric  acid;  we  boil  this  with 
hydrochloric  acid,  and  precipitate  the  guanin  from  the  hydro* 
chloric  acid  solution  by  ammonia.  A  white  substance,  in  the 
form  of  a  powder,  bears  a  high  temperature  without  deoomposiog. 
With  acids  it  gives  salt-like  compounds,  which,  however,  are  very 
easily  decomposed,  even  by  warming.  Guanin  dissolves  more 
easily  in  pure  potassa  and  soda  than  in  acids,  and  forms  with  soda 
a  crystallizable  compound;  the  combinations  with  lime  and  baryta 
are  at  once  decomposed  bv  carbonic  acid. 

Meiam.  Melam :  N{^C|,Hp.     If  2  parts  chloride  of  ammo- 

nium and  1  part  sulphocyanide  of  potassium,  be 
subjected  to  slow  distillation  until  no  more  products  of  deeompo* 
sition  escape,  then  the  residue  contains  melam,  chloride  of  po- 
tassium, and  chloride  of  ammonium ;  the  first  of  which  remains 
when  the  mass  is  treated  with  water.  A  white,  completely  indif- 
ferent body ;  insoluble  in  water,  alcohol,  and  ether.  Fused  with 
hydrate  of  potassa,  ammonia  and  cyanate  of  potassa  are  formed. 
Melanin.  Afciiintn ;  N,C.H.-(NH,N,Q'^NHy  Ifwebofl 

melam  with  moderately  concentrated  potassa  solatioa 
until  it  completely  disappears,  and  then  evaporate  the  solution  to 
a  certain  concentration,  leaflets  of  melamin  are  separated,  and 
the  solution  contains  ammelin  in  combination  with  potassa.  One 
atom  melam  plus  2  atoms  water  are  equal  to  1  atom  melamin  and 
1  atom  ammelin,  N3C0H5O2;  1  atom  melam  plus  1  atom  ammonia 
are  equal  to  2  atoms  melamin ;  thus,  therefore,  1  atom  melam 
withdraws  1  atom  of  ammonia  from  the  second  atom  melam  and 
is  changed  into  melamin ;  in  the  place  of  ammonia  4  atoms  HO 
enter,  and  form  2  atoms  ammelin.  From  the  boiling  aqueous  so- 
lution melamin  crystallizes  in  colorless,  bright,  lustred,  rhombic 
octohedrons.  Insoluble  in  alcohol  and  ether,  not  easily  in  cold 
water.  In  a  high  temperature  it  decomposes  into  melan  (7),  evolv- 
ing ammonia.  It  combines  like  urea  with  acids  and  salts. 
Ammelin.  Ammelm:  N,C.H,0,-(2H0N,C.rNH,.     If  to 

the  alkaline  solution  of  ammelin  {nee  Melamin)  we 
add  acetic  acid,  or  a  solution  of  chloride  of  ammonia,  ammelin  is 
precipitated.  This  body  is  also  formed  by  the  action  of  dilute 
acids  upon  melam  and  melamin.  From  the  solution  of  pure  ni- 
trates, ammonia  precipitates  ammelin  pure.  It  appears  as  a  dai- 
zling  white,  crystalline  powder;  insoluble  in  water,  alcohol,  and 
ether ;  easily  soluble  in  pure  alkalies  and  in  most  of  the  acids. , 
It  decomposes  in  a  high  temperature ;  fused  with  hvdrate  of  po- 
tassa, it  gives  cyanate  of  potassa  and  ammonia.  A  weak  base ; 
with  most  of  the  acids,  it  gives  crystallizable  salts,  which,  even 
by  being  overflowed  with  water,  are  partially  decomposed,  forming 
acid  compounds.  It  also  combines,  like  urea,  with  salts.  The 
nitrate  appears  in  large  colorless  crystals. 
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Ammelid:  2HO+(4HO,2N,C«)7NH3,  is  formed  AmmeUd. 
in  ft  solution  of  melam  in  warmed  nitric  acid  of  1.49 
sp.  gr. ;  farther,  bj  the  action  of  concentrated  sulphuric  acid 
upon  ammelin  and  melam,  as  also  by  the  decomposition  of  amme- 
lin  and  melamin  with  dilute  nitric  acid.  If  we  add  alcohol  to  a 
solution  of  ammelin  in  concentrated  sulphuric  acid,  ammelid  is 
separated.  After  being  washed  with  water,  it  resembles  ammelin, 
but  it  no  longer  possesses  basic  properties.  If  we  boil  ammelid 
with  nitric  acid,  we  obtain  cyanurenic  acid  and  ammonia,  and 
fused  with  hydrate  of  potassa,  it  separates  into  cyanic  acid  and 
ammonia.  With  oxide  of  silver  it  gives  a  compound  consisting  of 
2  AgO  +  (4HO,2  N.CXNH. 

Oaffein  (Thein,  Guaranin):  N^Ci^Hj^0^«(2CH„ 

^i^n^iT^  )  Me'^^y*     Caffein  appears  as  a  paired 

compound  of  hydrocyanate  of  methylamin  with  uric  acid,  in 
which  uren-imid  is  substituted  by  2C^1I^.  It  occurs  in  coffee 
kernels,  in  tea,  in  the  fruit  of  Paullinia  Borbilisj  and  in  the  leaves 
otHex  paraguat/ensia.  Crude  coffee  is  boiled  with  water,  the 
obtained  decoction  first  precipitated  with  a  solution  of  sugar  of 
lead,  and  then  boiled  with  the  hydrate  of  oxide  of  lead  until  a 
new  quantity  is  not  colored.     From  the  filtered  solution  caffein  is 

{procured  by  evaporation.  Crystallizes  in  flexible,  silky  needles; 
uses  at  177^,  and  sublimes  at  881^.  The  crystals  grate  between 
<he  teeth,  and  have  a  sharp,  bitter  taste.  Caffein  dissolves  in  98 
parts  cold  water,  in  97  parts  alcohol,  and  194  parts  ether.  It  is 
absorbed  in  large  quantity  by  boiling  water.  It  possesses  but 
weak  basic  properties.  The  hydrochlorate  of  caffein  is  separated' 
in  beautiful  crystals,  if  caffein  be  <lissolved  in  concentrated  hydro- 
chloric  acid;  loses  the  acid  even  at  100^.  Also  the  sulphate^ 
crystallizes,  but  by  being  treated  with  water,  it  is  completely  de* 
composed.  Caffein  combines  farther  with  chloride  of  mercury; 
chloride  of  gold,  etc.  If  it  be  boiled  with  baryta-water,  we  ob* 
tain,  at  first,  carbonate  of  baryta,  and  in  the  solution,  it  is  said, 
eyanate  of  baryta  is  found.  Chhr-caffHuj  N^Cj^H^ClO^,  is  formed 
simultaneously  with  amelinic  acid,  cholestrophan,  and  methylamin,. 
by  the  decomposition  of  caffein  by  chlorine.     {Compare  p.  334)^ 

Theobromin:  N,C„H,0,=(C,H„N,C30,rNH,Me,HCy.     This. 
substance   is  obtained  from  cacaonuts  in  the  same  Theobromin 
manner  as  caffein  from  coffee.     It  appears  in  the 
form  of  a  white  crystalline  powder  of  feebly  bitter  taste ;  little 
soluble  in  water,  alcohol,  and  ether.     Scarcely  possesses  basis 
properties.     The  hydrochloric  acid  compound  is  separated  in  crys- 
tals from  the  concentrated  hydrochloric  acid  solution.    Tbe  nitric 
acid  salt  crystallizes  in  rhombic  columns.   Theobromin  gives,  with 
nitrate  of  silver,  a  crystallizable  compound,  N4Cj4H,04+AgO> 
N0«.     Theobromin  contains  CJS,  less  than  caffein. 
24 
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CreatiiiiiL  Crtatintn:  N,C.H,0,-(NAH,0^'-NH,.     This 

base  is  found  in  human  urine,  and  in  muscle,  and  is 
formed  by  the  action  of  acids  upon  creatin.  We  boil  patrid 
human  urine  with  lime-water  so  Jong  as  ammonia  b  eYoWed, 
evaporate  the  filtrate,  leave  the  salts  <^  urine  to  crTstallize,  then 
add  chloride  of  sine  thereto,  by  which,  after  a  long  time,  crystals 
of  creatinin,  with  chloride  of  linc,  are  formed,  Irhich  crystals  are 
purified  by  repeated  crystallisation.  These  crystals  are  dissolved 
m  boiling  water ;  the  solution  is  mixed  with  ammonia  untQ  it  be- 

tins  to  be  turbid,  then  it  is  precipitated  by  sulphide  of  ammoniun, 
Itered,  the  filtrate  evaporated,  and  the  residue  dissolved  in  aloohol. 
From  the  alcoholic  solution,  the  creatinin,  after  long  standing, 
crystallizes.  Or  we  evaporate  the  solution  of  1  part  ereatin  in  1 
part  sulphuric  acid  and  3  parts  water,  decompose  the  sulphate  ^f 
creatinin  by  boiling  with  carbonate  of  baryta,  filter,  and  leave  to 
crystallize.  It  appears  in  colorless,  oblique,  rhombic  colomns, 
tastes  caustic, /dissolves  in  11.5  parts  water  and  in  102  parts  ab- 
solute alcohol.  The  sulphate  of  creatinin  cirstallises  m  water- 
clear  quadratic  plates,  and  the  hydrochlorate  in  transparent  acid- 
reacting  leaflets.  The  combination,  with  chloride  of  sine,  appears 
in  oblique  rhombic  columns,  which  are  not  easily  soluble  in  water, 
and  are  insoluble  in  alcohol  and  ether. 

ThioBinnaimn.        Thioeinnamin :  (NCgHpSjpNHj.    If  we  shake 

1  part  oil  of  mustard  with  8  to  4  fold  volumee  ef 
strong  aqueous  ammonia,  the  whole,  after  a  short  time,  stiffen* 
to  a  crystalline  mass  of  thiosinnamin.  It  appears  in  shining 
white  crystals,  inodorous,  bitter ;  fuses  at  70°,  dissolves  easily  in 
water,  does  not  react  alkaline,  and  is  not  volatile.  Is  only  a 
weak  base,  and  with  sulphuric, -nitric,  acetic,  and  oxalic  acid,  it 
gives  no  fixed  compounds.  It  unites,  like  urea,  with  several  salts, 
with  chloride  of  mercury,  chloride  of  silver,  sulphate  of  copper, 
and  nitrate  of  silver.  If  to  a  concentrated  solution  of  thiosinna- 
min nitrate  of  silver  be  added,  there  is  formed  a  voluminous  crys- 
talline precipitate,  consisting  of  AgO,N03+(NC,H5,S,)NH3,  and, 
by  being  boiled  with  wat^r,  is  decomposed,  whilst  sulphide  of 
silver  is  separate^* 

Sinnamin.  .  Sinnamin :   (NC.HjPNHj.    If  we  digest  thio- 

sinnamin  with  freshly  precipitated  hydrate  of  oxide 
of  lead,  mixed  with  water  until  it  is  like  pap,  and  then  after  the 
entire  decomposition  of  the  mass,  we  extract  it  first  with  water, 
and  then  again  with  alcohol,  there  remains,  after  evaporation  upon 
the  water-bath,  a  thick  svrup,  in  which,  after  long  standing,  four- 
sided  prisms  form,  which  contain  1  atom  more  of  water.  The 
syrup-like  sinnamin  contains  less  water  than  the  crystallized ;  in- 
odorous, and  of  strongly  bitter  taste.  It  is  decomposed  by  heat- 
ing, and,  by  boiling  with  hydrochloric  acid,  whilst  ammonia  is 
evolved.    A  strong  base,  reacts  alkaline,  precipitates  the  salts  of 
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oxide  of  lead,  copper,  iron,  and  silver ;  separates  ammonia  from 
its  compounds. 

Sinapolin :  (NCj^H^OJ^^NHj.     If  we  heat  mus-  ginapoUn. 
tard  oil  with  baryta  water,  and  evaporate  the  whole  *    * 

to  dryness,  sinapolin  remains,  and  can  be  extracted  by  alcohol  or 
ether.  It  is  also  obtained  by  the  action  of  hydrated  oxide  of  lead 
upon  mustard  oil.  Crystallizes  from  the  aqueous  solution  in  unc- 
tuous shining  leaflets,  which  fuse  at  100^.  In  the  hot  aqueous 
solution  it  reacts  alkaline.  Is  not  decomposed  by  boiling  with 
potassa  lye.    Dissolves  in  acids. 

Thialain:  (Cj^Hj^SJ^NH,.  Into  a  solution  of  Tj^jaidiiL 
aldehyd-ammonia  in  12  to  16  parts  water,  we  slow- 
ly lead  hydrosulphuric  acid.  The  crystals  which  are  after  a 
short  time  deposited,  are  dissolved  in  ether,  then  some  alcohol  is 
added,  and  the  solution  is  left  to  evaporate  spontaneously.  The 
crystals  are  long,  transparent,  colorless,  shining ;  the  odor,  at 
first,  peculiarly  aromatic — later,  disagreeable.  Fuses  at  43^, 
little  soluble  in  water,  easily  soluble  in  alcohol  and  ether.  The 
aqueous  solution  distillable ;  heated  by  itself  it  decomposes,  form- 
ing a  badly  smelling  oil.  Does  not  react  alkaline.  The  alcoholic 
solution  gives,  with  acetate  of  lead,  after  a  short  time,  a  yellow 
precipitate,  which  soon  becomes  black.  If  we  heat  it  with  a  so- 
lution of  nitrate  of  silver,  aldehyd  escapes,  whilst  sulphide  of 
silver  is  separated.  When  heated  to  redness,  with  hydrate  of 
potassa,  it  eives  chinolin.  If  we  boil  thialdin  in  a  retort  with 
a  solution  of  cyanide  of  mercury,  we  obtain  sulphide  of  mercury, 
and  in  the  necK  of  the  retort  appear  volatile  crystalline  needles, 
which  dissolve  easily  in  alcohol  and  ether,  and,  probably,  contain 
cyanogen.  Hydrochhrate  of  thialdin  crystallizes  in  lon^  prisms, 
which  dissolve  easily  in  water.  The  nitric  acid  wit  exhibits  white 
needles. 

Selenaldin.    If  we  conduct  hydro-selenium  into  geienaidin. 
a  solution  of  aldehyd-ammonia,  we  thus  obtain  selen- 
aldin,  which  agrees  in  its  properties  with  thialdin.    A  teUtAr-aldin 
is  not  known. 

Carhothialdin :  (C.H,S,PNH,.  If  to  an  alco-  carbothiaidin. 
holic  solution  of  aldehyd-ammonia,  sulpho-carbonic 
acid  be  added,  shining  white  crystals  of  carbothiaidin  are  sepa- 
rated. Insoluble  in  water  and  m  cold  ether,  easily  soluble  in  hot 
alcohol.  By  boiling  with  hydrochloric  acid  it  separates  into  am- 
monia, sulpho-carbonic  acid,  and  aldehyd.  Dissolves  in  dilute 
hydrochloric  acid  without  decomposition ;  after  a  little  time  the 
solution  stiffens  to  a  white  pap,  insoluble  in  water.  In  the  hot 
alcoholic  solution,  with  oxalic  acid,  it  gives  oxalate  of  ammonia.. 
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b.  Organic  Vegetable  Bases. 

Orffanicveeeta-      ^^  plants  are  found  many  bases,  which  behave 
bie  bases.  quite  like  ammonia,  and  of  which  it  has  been  as- 

sumed, until  now,  that  they  contain  ammonia  as 
active  part,  combined  with  an  organic  oxide  as  pairling.  New 
researches  upon  quinin  (chinin),  caffein,  piperin,  etc.,  haye,  how- 
ever, made  it  in  a  high  degree  probable,  that  other  simple  nitro- 
gen bases  can  take  the  place  of  ammonia  in  the  paired  bases. 
There  are,  however,  before  us,  too  few  facts  to  enable  us,  at  pre- 
sent, to  exhibit  rational  formul»  in  these  respects.  On  accoiint 
of  this  uncertainty,  I  have  preferred  to  use  now  the  simplest  sym- 
bol for  each  of  the  following  bases,  and,  in  order  to  give  the  rela- 
tions to  ammonia,  in  combinations  with  the  acids,  to  annex  the 
symbol  H  and  H,0  to  the  base ;  e.  g. 

Morphin Mo, 

Hydrochlorate  of  morphin    •     •     MoH,Cl, 
Sulphate  of  morphin    •     •     .     •     MoHjO+SOj. 

Almost  all  the  bases  of  this  class  are  solid,  crys- 
propCTties'of  tallizable,  and  suffer,  by  dry  distillation,  a  partial  or 
these  buses.       total  decomposition.     They  are  almost  insoluble  in 

water,  but,  on  the  other  hand,  soluble  in  alcohol, 
and  many,  also,  in  ether.  They  possess,  alone,  as  well  as  in  their 
salts,  a  bitter,  and  often  most  disagreeable  taste.  Many,  as  vera- 
trin,  strychnin,  and  brucin,  act  extremely  poisonously  upon  the 
animal  organism.  Their  alkaline  properties  are  very  diiOFerent ; 
the  stronger,  as  brucin,  strychnin,  and  quinin,  precipitate  the  ox- 
ides of  most  heavy  metals.  Many  salts  are  soluble,  with  difficul- 
ty, in  water,  and  can  be  produced  by  double  decomposition. 
Many  organic  bases,  which  are  precipitated  by  bicarbonate  of 
potassa,  remain  dissolved,  if  there  be  previously  added  to  them 
tartaric  acid,  as  salts  of  morphin,  brucin,  and  quinin,  whilst  the 
salts  of  strychnin,  narcotin,  and  cinchonin,  are  precipitated. 
With  the  reagents  of  organic  bases  may  be  enumerated,  pure  al- 
kalies and  their  carbonates,  phosphate  of  soda,  iodic  acid,  chlo- 
ride of  gold,  of  platinum,  bichloride  of  mercury,  sulphocyanide 
of  potassium,  iodide  of  potassium,  tincture  of  gall-nuts,  and 
pikrin-nitric  acid.  If  we  let  the  halogens  act  upon  the  organic 
bases,  a  substitution  generally  takes  place  of  the  hydrogen  in  the 
pairling  whereby  bases  arise,  containing  chlorine,  bromine,  and 
iodine. 

Prod    t*     of        ^^^  non- volatile  bases  are  generally  produced  when 
the  bases.'*        ^^®  Vegetable  matter  is  extracted  by  acidulated  wa- 
ter (sulphuric  or  hydrochloric  acid)  and  the  bases 
precipitated  from  the  concentrated  solution  by  an  alkali  (potassa 
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lime,  ammonia,  sometimes,  also,  magnesia).  The  precipitate  is 
dried,  afterwards  boiled  in  alcohol,  which  dissolves  the  bases ; 
these  are  then  purified  by  repeated  crystallization,  treatment  with 
animal  charcoal,  etc.  They  can  also  be  obtained  if  the  acid 
vegetable  extract  be  exactly  saturated  with  carbonate  of  potassa, 
and  then  an  infnsion  of  nntgalls  so  long  added  as  a  precipitate 
of  tannic  acid  is  formed.  This  precipitate  is  washed,  still  moist, 
mixed  with  hydrate  of  lime,  and  the  whole  exposed  to  the  air  to 
the  destruction  of  the  tannin.  Afterward  the  mixture  is  dried, 
and  the  base  dissolved,  by  boiling  alcohol.  If  several  bases  occur, 
in  common,  they  must  be  separated  by  difierent  means  of  solution. 

Aconitin :  Ac—NC^H^Oj^,  is  found  in  Aeonitum  Aconitin. 
napelluB.  Crystallizes  from  the  aqueous  alcoholic 
solution  in  inodorous,  bitter,  sharp-tasting  white  grains.  Dis- 
solves in  100  parts  cold  water  and  50  parts  boiling,  easily  soluble 
in  alcohol  and  ether,  easily  melts,  reacts  strongly  alkaline,  and 
completely  saturates  acids.  The  salts  are  not  crystallizable,  but 
appear  as  a  gum-like  mass,  which  tastes  sharp  and  bitter.  The 
j>are  bases,  as  well  as  their  salts,  are  very  poisonous. 

Atronin :  AtB"NC34H^05.     It  is  found  in  every  ^tropin. 

Eart  or  Atropa  beUcuUmna.  Crystallizes  from  the 
ot  concentrated  aqueous  solution  in  tuftiform,  united,  white,  trans- 
Earent  prisms  of  silky  lustre.  Inodorous,  tastes  most  disagreea- 
ly  bitter,  produces  sreat  distention  of  the  pupil,  dissolves  in  2000 
parts  cold  water,  and  54  parts  of  hot.  Easily  soluble  in  alcohol, 
and  in  25  parts  cold  ether.  Even  by  long  boiling  with  water, 
atropin  suffers  a  change ;  it  is  decomposed  by  caustic  alkalies, 
under  evolution  of  ammonia  and  the  formation  of  a  resin-like 
substance.  Atropin  reacts  strongly  and  permanently  alkaline, 
forms  mostly  crystallizable,  neutral,  bitter,  and  sharp-tasting 
poisonous  salts,  which  dissolve  in  water  and  alcohol,  but  not  in 
ether. 

Daturin.  It  is  found  in  Datura  itramanium.  Daturin. 
Crystallizes  from  the  aqueous  alcoholic  solution  in 
colorless,  very  shining,  tuftiform  needles.  Inodorous,  and  of  a 
bitter  taste,  strongly  resembling  that  of  tobacco.  Dissolves  in 
280  parts  cold  water  and  in  72  parts  boiling,  in  8  parts  alcohol 
and  in  21  parts  ether ;  fuses  and  volatilizes  partly  undecomposed. 
Strongly  alkaline,  and  forms  neutral,  sharp,  and  bitter-tasting, 
very  poisonous,  crystallizable  salts  soluble  m  water  and  alcohol. 
This  compound  must  be  identical  with  atropin. 

HyoBcyamin  is  found  in  HyaeyamuB  niger  and  njoscyamln. 
albii8y  particularly  in  the  seed.     Crystallizes  in  nee- 
dles of  silky  lustre  ;  smells  most  offensively,  benumbing,  tobacco- 
like ;  tastes  sharply  biting ;  easily  soluble  in  water  and  alcohol, 
most  poisonous,  volatile,  and  forms  neutral  salts. 
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Bases  in  Opium.    Opium  oontains  several  organie 
Bases  in  opium,  jj^^g  ^^  codein,  morphin,  nareotiii,  thebain,  naroeiii, 

and  papaverin  united  to  meeonio  acid  and  also  meconin. 
1  Codein.  Codein  {CoieiB,) I  Co'm'SCyfi JO ^.   Ifweaddehlo- 

ride  of  calcium  to  a  concentrated  aqueous  extract  of 
opium,  the  solution  filtered  from  meconate  of  lime  contains  some 
hjdrochlorate  of  codein  and  of  m(»*phin.  Both  bases  are  preeiM- 
tated  by  soda,  the  precipitate  treated  with  alcohol,  the  ucoholte 
solution  accurately  saturated  with  sulphuric  acid,  the  alcohol  erm- 
porated,  cold  water  added  to  the  residue  so  long  as  a  eloading 
follows,  the  solution  filtered,  and  the  filtrate  evaporated  to  syrup* 
thickness.  The  residue  is  shaken  with  potassa  solution  and  etberi 
which  dissolves  the  codein,  and  this  latter  is  left  behind  bv  spon- 
taneous evaporation  of  the  etheric  solution.  Crystallises  by  slow 
cooling  from  the  hot  saturated  aqueous  solution,  partly  in  rhombic 
octohedrons  with  2  atoms  HO ;  melts  at  150^ ;  stidens  crystal- 
line; dissolves  in  85  parts  water  at  15^.  A  strong  base  which  is 
not  expelled  by  ammonia,  gives  with  acids  perfectly  neutral  bitter- 
tasting  salts;  mostly  crystallizable.   Acts  somewhat  like  morphia. 

ifon^Am  (Morphia):  Mo-NOmH«0..   The  follow- 
2.  Morphin.      .^^  ^^^  )^^  preparing  morphfn^  bleed  upon  the 

{>roperty  of  that  substance  to  form  a  soluble  combination  with 
ime.  We  extract  opium  repeatedly  with  threefold  weight  of  water, 
boil  the  fluid,  and  add  by  degrees  (th  as  much  lime  in  pap  as  the 
amount  of  opium  employed.  Afterwards  it  is  strained  through 
linen  and  the  obtained  fluid  evaporated  to  double  the  weight  of 
the  opium  employed.  We  filter,  heat  the  filtrate  to  boiling,  and  add 
thereto  ^^^th  as  much  chloride  of  ammonium  as  the  weight  of  the  opi- 
um whereby  the  morphin  is  precipitated.  Forms  shining,  colorless 
crystals,  which  contain  2  atoms  water.  If  morphin  be  precipitated 
from  its  salts  by  ammonia,  we  obtain  a  cheesy  precipitate,  which 
after  a  little  time  unites  crystalline.  Inodorous;  of  strong,  bitter 
taste;  almost  insoluble  in  cold  water,  soluble  in  400  parts  boiling 
water,  in  13.3  parts  hot  alcohol,  and  insoluble  in  ether ;  melts  in 
anhydrous  condition  and  stiffens  crystalline.  Nitric  acid  imparts  to 
morphin  and  its  salts  a  red  color,  which  soon  disappears;  treated 
with  superoxide  of  lead  and  sulphurio  acid^  we  obtain  a  brown,  bit- 
ter-tasting mass — morphetin  ;  easily  soluble  in  water.  Chlorine  and 
iodine  produce  decomposition.  If  morphin  or  its  salts  be  added  to 
a  solution  of  perchloride  of  irony  the  solution  is  colored  a  beauti- 
ful blue.  The  solution  of  morphin  reacts  strongly  alkaline;  it 
forms  with  acids  neutral,  colorless,  bitter,  sharp-tastinff,  mostly 
crystalline  salts.  Hydrochlarate  of  morphin:  MoH+Cl,  crystal- 
lizes in  fine  prisms,  which  dissolve  in  20  parts  water.  Acetate  of 
morphin^  MoH,0+Ac03,  is  obtained  if  morphin  be  diffused  in 
boiling  alcohol  and  enough  acetic  acid  added  for  complete  solution. 
After  cooling,  ether  is  poured  over  the  solution  and  the  salt  is 
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obtained,  by  standing  at  rest,  in  small  crystals.  More  easily  solu- 
ble in  water  than  in  alcohol ;  the  aqueous  solution  by  evaporation 
loses  acetic  acid. 

Marvhin  is  precipitated  by  ammonia,  eodein  is  not;  the  former 
is  insoluble  in  ether,  the  latter  is  soluble.  Also  morphin  and 
eodein  differ  in  their  behavior  to  nitric  acid  and  to  perchloride  of 
iron. 

Thebaiftj  NC^Hj^O,;  narceinj  NC^B^Oj,,  9kni  pseudomorphin^ 
NCj^HigOi^,  are  bases  of  opium,  which  need  a  more  particular 
investigation. 

Nareotin  (Opian,  Narcotina):  N0^H^O„.  Nar-  g  Narcotin. 
cotin  is  soluble  in  ether,  and  can,  therefore,  if  it 
occur  in  common  with  morphin,  be  separated  by  that  fluid.  We 
obtain  it  direct  when  the  watery  extract  of  opium  is  digested  with 
ether.  The  narcotin  remaining  behind  from  the  etheric  solution 
is  purified  by  solution  in  alcohol  and  recrystallization.  Crystallizes 
in  colorless  prisms  or  scales  of  mother-of-pearl  lustre ;  inodorous, 
tasteless;  fuses  at  170^  and  stiffens  at  130^;  insoluble  in  cold 
water;  100  parts  alcohol  of  85  per  cent,  dissolve,  by  boiling,  5 
parts  narcotin,  and  100  parts  boiling  ether  dissolve  2.1  parts. 
If  narcotin  be  dissolved  in  an  exeesM  of  iulphurie  acid  and  the 
solution  heated  with  finelv-ground  peroxide  of  mangixneeej  it  de- 
oomposes  into  cotamin  and  opianio  acid  (see  Opianic  Acid)  under 
•volution  of  carbonic  acid. 

One  atom  narcotitij  NC^H„0„+0,  —  1  atom  eotamtny  NCj^ 
HijOi  +  1  atom  opianic  aeid  C^pH^O^  +  5H0.  The  like  decom- 
position follows  also,  if  narcotin  be  boiled  with  a  large  excess  of 
chloride  of  platinum.  If  we  use  but  little  chloride  of  platinum, 
the  narcotin  decomposes  into  nareogenin^  N^Cy^HjjO^,  and  into 
opianic  acid.  Two  atoms  narcotin  plus  5  atoms  oxygen  are  equal 
to  1  atom  nareogenin^  1  atom  opianic  aeid^  and  8  atoms  water. 
Treated  with  euperozide  of  lead  and  dilute  sulphuric  acid,  we  ob- 
tain nareotelnj  a  brown,  amorphous,  extremely  bitter  substance ; 
easily  soluble  in  water  and  alcohol.  If  narcotin  be  heated  in  an 
oil*-bath  a  few  degrees  above  fusion,  it  is  colored  deep  reddish- 
yellow  ;  at  220^  ammonia  is  evolved  under  swelling.  The  swollen 
residue  contains  humopinic  add  and  a  new  base  not  yet  particu- 
larly investigated.  If  we  heat  narcotin  with  a  concentrated  eolu- 
tion  of  potas8aj  it  evolves  no  ammonia,  and,  if  the  action  be  long 
continued,  a  body  is  deposited  of  the  consistence  of  turpentine — 
the  narcotinate  of  potaeea.  Narcotinio  acid  cannot  be  isolated, 
because  it  is  converted  again  into  narcotin.  If  narcotin  be  melted 
with  hydrate  of  potassa  at  220^,  we  obtain  propylamine  NH^C^H^ 
Mde  page  359).  Narcotin  is  a  weak  base.  The  ealte  taste  more 
bitter  than  those  of  morphin ;  those  with  weak  acids  are  decom- 
posed by  water  under  deposition  of  narcotin. 

Difference  between  Narcotin  and  Morphin.    Narcotin  is  taste- 
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less,  soluble  in  ether,  insolable  in  pure  alkalies,  and  does  not  color 
the  salts  of  peroxide  of  iron  blue.  If  T^e  add  a  few  drops  of 
nitric  acid  to  a  solution  of  narcotin  in  sulphuric  acid,  it  assumes, 
after  a  few  moments,  a  blood-red  color,  whilst  morphin  is  colored 
slightly  green.  Narcotin,  mixed  with  some  alcohol,  is  precipi- 
tated by  double  carbonate  of  potassa,  but  the  morphin  salts  are 
not.  The  narcotin  salts  are  said  to  show  no  medical  action.  The 
morphin  salts  act  like  opium. 

Products  of  de-  .  Ootamin  (Cotarnia) :  NC^H,,0,+ aq.  It  is  found 
composition  of  in  the  reddish-yellow  fluid  from  which  opianio  acid 
narcotin.  }ias  been  deposited,  by  the  action  of  peroxide  of 

Cotamin.  manganese  upon  narcotin,  And  is  precipitated  as  a 

double  salt  by  chloride  of  platinum.  The  double  salt  is  decom- 
posed by  hydrosulphuric  acid :  we  filter  from  sulphide  of  platinum, 
mix  the  solution  of  hydrochlorate  of  cotarnin  with  baryta  water, 
evaporate,  and  extract  the  cotarnin  from  the  residue  by  alcohol. 
Crystallizes  in  stelliform  groups  of  needles,  which  melt  at  100^ 
under  loss  of  7.6  per  cent,  of  water.  Soluble  in  water,  alcohd, 
ether,  and  potash  lye ;  dissolves  in  nitric  acid,  with  dark -red  color. 
The  aqueous  solution  reacts  feebly  alkaline ;  it  precipitates  salts 
of  peroxide  of  copper  and  of  iron.  The  cotarnin  sake  are  remark- 
ably soluble,  and  are  obtained  direct. 

Xarcogenin.  Narcogenin :  ^^G^Ji^.     Only  known  in  com- 

binations  of  chloride  of  platinum.  If  we  endeavor 
to  separate  it  from  the  platinum  compound,  it  decomposes  into 
narcotin  and  cotarnin.  The  chloride  of  platinum  compound  crys- 
tallizes in  light  yellow  needles. 

We  can  regard  narcotin  and  narcogenin  as  compounds  of  co- 
tarnin, with  CjoHjjOg,  wtich  body  then,  by  oxidation,  forms 
opianic  acid. 

Narcotin:        NC,^H„0„=C^H„08+    NC,aH,,0,4-  HO. 
Narcogenin :  N,C„H3,0,o=C^H„0,+2(NC^H„0,+2HO). 

Uumopinic  Eumopinic  Acid:    G^TLJ)^^.     Humopinic  acid, 

acid.  which  is  formed  by  heating  narcotin,  appears  as  a 

dark-brown  amorphous  substance,  insoluble  in  water 
and  acids;  dissolves  in  alcohol,  with  a  deep    yellow-red    color. 
Apophyllenic  acid  is  occasionally  found  in  the  baryta  residue, 
from  which  cotarnin  has  been  extracted  by  alcohol. 
4.  PapaTerin.         Papaverin:  Pas-NC^H^jOg.     To  procure  papa- 

verin,  we  use  the  brown  resinous  mass,  which  is 
obtained,  if  crude  morphin,  precipitated  by  soda  from  the  aque- 
ous extract  of  opium,  be  treated  with  alcohol,  the  brown  extract 
evaporated,  the  residue  digested  with  dilute  hydrochloric  acid, 
and  the  filtrate  precipitated  with  ammonia.  If  we  mix  the  hydro- 
chloric acid  solution  of  this  resin  with  acetate  of  potassa,  a  dark 
resinous  body  is  precipitated,  from  which,  after  washing  with 
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iratcr,  tbe  papayerin  is  extracted  by  boiling  ether.  Crystallizes 
from  the  alcoholic  solution  in  little  white  spears,  scarcely  reacting 
alkaline.  The  hydrochlorate,  PaH+Cl,  crystallizes  in  direct 
rhombic  colamns.     Not  poisonous. 

Chelidonin :  Che^aNjU^Hj^O^,  is  found  in  all  parts  chelidonin. 
of  Chelidonium  maju%y  in  common  with  chelerythrin. 
Crystallizes  from  the  alcoholic  solution,  in  colorless,  inodorous, 
tabular  crystals,  insoluble  in  water,  easily  soluble  in  alcohol  and 
ether,  melts  to  a  colorless  liquid,  and,  by  melting  with  hydrate  of 
potassa,  evolves  ammonia.  The  salts  are  colorless,  mostly  solu- 
ble in  water,  react  acid  ;  animal  charcoal  extracts  chelidonin 
from  the  salts. 

Chelerythrin:  Chr«NC37Hj^03,isfound  in  Cheli-  chelerythrin. 
donium  majuSj  particularly  in  the  root,  and  in  the 
root  but  not  the  herb  of  Glaueium  luteunij  as  well  as  in  the  root 
of  Sanguinaria  canadensis.  Precipitated  from  the  hydrochloric 
acid  solution  by  ammonia,  it  appears  in  pale-yellow  flakes,  which, 
after  drying  in  gentle  heat,  appear  as  an  adhesive  yellow  powder ; 
the  powder  excites  violent  sneezing  and  catarrh.  It  remains 
from  the  etheric  solution  as  a  turpentine-like  mass,  which,  by  de- 
grees, stiffens ;  from  the  alcoholic  solution  it  is  obtained  in  warty 
crystals ;  the  alcoholic  solution  has  a  sharp  burning  taste ; 
melts  to  an  oil-like  liquid.  If  an  acid  be  poured  over  this 
base  it  is  colored  splendid  carmine-red ;  it  completely  saturates 
acids,  and  forms  red  salts,  of  a  sharp  burning  taste,  which  easily 
dissolve  in  water  and  alcohol,  crystallize,  and  act  as  narcotics. 

Q-laucin  is  found  in  the  herb  of  GHaueium  luteum.  Qiaucin. 
Crystallizes  from  the  aqueous  solution  in  small  leaf- 
lets of  mother-of-pearl  lustre.  If  it  be  precipitated  by  ammonia 
from  a  solution  in  acids,  it  appears  soft,  and  dries,  after  some 
time,  to  a  hard  resinous  mass ;  tastes  sharply  bitter ;  soluble  in 
water,  alcohol,  and  ether.  Gives,  with  acids,  neutral  salts  of 
sharp  burning  taste. 

Glaucopierin  is  found  in  the  root  of  Glaucium  oiaucopicrin. 
luteum.     Crystallizes  from  the  etheric  solution  in 
dazzling  white  granular  crystals.     Easily  soluble  in  water,  solu- 
ble, with  difficulty,  in  alcohol  and  ether,  tastes  exceedingly  bitter. 
By  warming  with  sulphuric  acid  it  assumes  a  beautiful  dark-green 
oolor,  which  soon  disappears. 

Solanin:  So»'SG^lijfi^(t)j  is  found  in  the  ber-  qqi^^j^^ 
ries  of  Solanum  nigrum  and  verbascum;  in  the  stalks, 
leaves,  and  berries  of  Solanum  dulcamara  and  tuberosum.     Orrs- 
tallizes  from  the  hot  alcoholic  solution  in   microsoopi 
Colorless;    after  drying,  inodorous;   tastes  sharply,  > 
matic,  and  produces  permanent  itching  in  the  esopnti 
insoluble  in  water,  rather  soluble  in  alcohol,  soluble  wif 
in  ether.    Slightly  alkaline ;  gives,  with  acidsi  mIM  < 
itching  taste,  which  mostly  dry  away  gum-lika. 
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have  a  great  tendency  to  form  doable  saltg.  The  Bucoinates  orya- 
tallize  in  colorless  needles;  easily  solable  in  water.  In  large 
doses  it  acts  poisononsly. 

Deiphinin.  Delphifiin :  DeaiNC|,H|gOp  is  found  in  the  ker- 

nels of  the  stavesacre  (seeds  oi  Delphinium  9taphiM€h 
grid).  Cannot  be  obtained  crystalline;  has  a  pale-yellow  resin- 
ous appearance;  smells  slightly  like  amber;  almost  insoluble  in 
water,  and  of  insupportable  sharp  taste ;  melts  at  120^ ;  fonns^ 
with  acids,  easilysoluble  salts  of  extraordinary  sharp  taste. 
Veratrin.  yetratrin  (Vetraria) :  Yo'^'SC^IL^O^  is  found  in 

the  root  of  Veratrum  album  and  in  the  seeds  of  F!^ 
ratrum  sabadilla.  It  appears  in  the  form  of  a  white,  unorystal* 
lizable,  palverizable  resin;  melts  at  110^;  reacts  strongly  alka- 
line; is  inodorous;  excites  violent  sneesing;  tastes  extremelr 
sharp ;  insioluble  in  water,  easily  soluble  in  alcohol  and  ether.  It 
completely  saturates  bases,  and  gives,  in  part,  crystallisable  aalts. 
Nitric  acid  colors  veratrin  first  red  and  then  yellow. 
Sabaduiin.  SobadHlin:  SanNC^H^O,.    It  is  found  in  Verth 

trum  iabadHla.     Crystallizes  in  stelliform  groups  of 
prisms;  of  insupportable  sharp  taste;  melts  at  200^;  soluble  in 
boiling  water,  insoluble  in  cojd  water  and  ether,  easily  soluble  in 
alcohol;  sublimable;  reacts  strongly  alkaline. 
Jwrin.  Jervin:  Je=»NgC^H^O„  is  found  with  veratrin  in 

the  root  of  Veratrum  album;  the  sulphate  of  jervin 
is  solable  with  difficulty,  and  the  sulphate  of  veratrin  is  easily 
soluble ;  hence  the  two  salts  can  be  easily  separated.  It  is  white, 
crystalline,  fusible ;  almost  insoluble  in  water,  soluble  in  alcohol ; 
decomposes  at  200^. 
Coichicln.  Colchicin  is  found  in   the  seeds  of   Colchieum 

autumnale.  From  the  solution  in  alcohol  mixed 
with  some  water,  it  crystallizes  in  colorless  prisms  and  needles. 
Inodorous ;  of  a  sharp,  bitter,  itching  taste ;  dissolves  rather 
easily  in  water;  slightly  alkaline,  but  completely  neutralizes 
acids,  and  forms  salts  in  part  crystallizable,  and  of  a  bitter, 
itching  taste.  Nitric  acid  produces  a  blue  color,  which  soon  dis- 
appears. 
EmetiiL  JEmetin  (Emeta)  is  found  in  the  root  of  CephaeUe 

emeticaj  Oallieoccaj  pecacuanha,  and  Viola  emetica 
(Ipecacuanha).  White,  inodorous,  almost  tasteless  powder;  un- 
changeable in  the  air,  and  of  strong  alkaline  properties.  Easily 
soluble  in  alcohol,  soluble  with  difficulty  in  water,  and  insoluble  in 
ether.  A  slight  dose  produces  violent  vomiting.  Emetin  com- 
pletely saturates  acids;  the  neutral  salts  appear  as  a  gum-like 
mass;  the  acid  salts  crystallize  in  part;  they  mostly  dissolve  easily 
in  water,  act  like  emetin,  and  possess  a  bitter,  sharp  taste. 
StiTchniiL  Strychnin  (Strychnia):    Str-NjC^H^O^     It  is 

found  in  several  species  of  the  genus  ikrychnoe^  as  in 
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Str.  nux  vomicOj  ignatia^  aod  oolvbrina  in  company  with  hruein; 
also  it  is  found  in  the  poisonoas  preparation^  which  the  natives  of 
Borneo  employ  to  poison  their  arrows  {upci^-tienti  or  woorara). 
Belongs  to  the  most  poisonous  organic  compounds.  We  procure 
strychnin  most  easily  from  the  Ignatius  beans,  which  contain  very 
little  brucin,  if  these  are  rasped  and  completely  extracted  with 
ether  to  remove  the  fat.  The  beans,  freed  from  fat,  are  boiled 
with  alcohol,  then  the  alcohol  distilled  off,  and  the  residue  boiled 
with  water  and  magnesia.  The  precipitate  is  washed,  dried,  and 
then  treated  with  anhydrous  alcohol,  which  dissolves  the  strychnin. 
From  nvoi  vomica  we  obtain  strychnin  in  common  with  leucin. 
We  separate  the  bases  by  converting  them  into  nitrates ;  the  ni- 
trate of  strychnin  first  forms  pennirorm,  completely  white,  small 
crystals;  and  later,  the  nitrate  of  brucin,  large,  hard,  quadrilate- 
ral crystals.  Also,  the  separation  can  be  effected  by  alcohol, 
which  dissolves  brucin  easily  and  strychnin  with  difficulty.  From 
the  solution  in  alcohol  mixed  with  some  water,  strychnin  crystal- 
lises, by  spontaneous  evaporation,  in  small, white,  quadratic  prisms ; 
by  quick  evaporation  we  obtain  it  in  granular  powder ;  inodorous, 
and  of  most  bitter,  afterwf^ds  somewhat  metallic  taste ;  dissolves  in 
2500  parts  boiling  water  and  in  6667  parts  cold;  insoluble  in  an- 
hydrous alcohol,  soluble  with  difficulty  in  aqueous,  scarcely  soluble 
in  ether.  Quite  pure  strychnin  dissolves  in  concen- 
trated  nitric  acid  with  a  yellow  color ;  if  only  a  trace  gtryi^l^  ^^ 
of  brucin  be  present,  it  is  immediately  colored  red. 
If  strychnin  be  rubbed  in  a  mortar  with  a  few  drops  of  concen- 
trated sulphuric  acid,  which  contains  1  per  cent,  nitric  acid,  it 
vanishes  without  changing  color;  but  if  only  a  trace  of  superoxide 
of  lead  be  poured  in,  there  is  in  a  moment  produced  a  splendid 
blue  color,  which  is  quickly  converted  into  violet,  then  into  red, 
and,  at  last,  into  green-finch  color.     The  same  reaction  also  takes 

flace,  if  a  very  small  quantity  of  dissolved  chromate  of  potassa  be 
rought  into  a  solution  of  £(trychnin  in  concentrated  sulphuric 
acid ;  if  strychnin  be  treated  with  superoxide  of  lead  and  dilute 
sulphuric  acid,  we  thus  obtain  a  brownish-yellow,  bitter  powder ; 
soluble  with  difficulty  in  water  and  alcohol.  This  powder  reacts 
acid,  and  completely  saturates  potassa.  Chlorine  converts  strych- 
nin into  a  base  containing  chlorine,  one  atom  of  H  being  replaced 
b^  one  atom  of  chlorine.  If  chlorine  be  added  to  a  dissolved 
strychnin  salt,  a  flocculent  precipitate  is  immediately  produced. — 
Bromine  behaves  in  like  manner.  The  substitution  affects  the 
pairling  in  strychnin.  By  heating  it  with  hydrate  of  potassa^ 
It  is  decomposed  into  chinolin,  hydrogen  gas,  and  carbonic  acid. 

Salts  of  Strychnin.  Strychnin  is  a  strong  organic  base,  it 
completely  saturates  acids,  expels  most  organic  bases  from  their 
compounds,  and  forms  double  salts ;  they  possess  an  extremely 
bitter  taste,  and  act  poisonously  like  strychnin.     The  sulphato  of 


bare  ft  great  tendecoy  to  fonn  double  salti.  The  mcei 
tallixe  in  colorless  needles;  eauly  soluble  in  irate'' 
doses  it  acts  poisonoaslj. 
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gria).    Cannot  be  obtained  oijstallioe;  has  a 
0U8  appearance;  smells  slightly  like  amber;  : 
water,  and  of  insupportable  sharp  taste ;  tof ' 
with  acids,  easily  soluble  salts  of  eztraordinft 
Teratriii.  Vetratrin  (Vetraria) :  Ye—'" 

the  root  of  VtnOnim  tlhvm 
ratrum  iabadilla.    It  appears  in  the  fori 
lizable,  pulveiisable  resin;  melti  at  11' 
line;   is  inodorous;    excites  liolent  sr 
sharp;  inA)luble  in  water,  easily  aolab' 
completely  satarates  base^  uid  gires. 
Nitric  acid  colors  veratrin  first  red  a 

trum  labadHIa,    Cry 
priems;  of  iosupportable  sharp  U 
boiling  water,  insoluble  in  «ala  v 
ftlcobol ;  subtunaUe ;  reaoti  Mrc 
Jerrin.  J«rvi»!  JcaaV         mA,  it  IS  lud  to  ovoIto  nitrate 

the  nMt  «t  Vitrf  jr-remuns  behind  which  ia  called 
is  soluble  with  diffioal^t  an  J^O^  However,  it  ia  possible 
soluble ;  hence  the  two  nit:-  .  m  as  its  actire  part,  and  corresponds 
crystalline,  fusible;  almos  ^iSH,Ae.  This  account,  however,  is 
decomposes  at  200°.  u'AieniM  converts  bmciu  into  a  resinous 

Coichioin.  Otiehiei  Braein  is  a  woalter  base  than  strychnin 

OHlvaiiia'tv  thtm,  precipitated  from  its  compounds, 
with  some  water,  it  f^lj  oryetalliie,  and  taste  very  bitter.  The 
Inodorous;  of  a  slwuoiiia  water  of  crystallisation,  and  crystal- 
easily  in  water;  sli^^teral  needles,  easily  solable  in  water.  The 
acids,  and  formit  .  .  ^am-Uke  mass;  the  act(2  ntfrate  crystalliaes 
itching  taste.  Ki,  .^nu-,  i^oiuble  in  water  with  difficulty, 
appears.  .-nui  Bvuctn  and  Strj/chnin.     These  two  bases 

ii»hcd  by  their  behavior  to  nitric  acid,  and 
I'j  chloriDe,  and,  further,  by  the  fact  that 
t'.trnce  of  some  tartaric  acid,  are  not  pr«- 
'  t'arbonate  of  potassa. 

Iq    eurara,   or  urari,  a  substance  is 
ih  the  Indians  use  to  poison  their  arrows ; 
I  a  strychnoB.     TTncrystalline,  yellowish, 
bitter,  and  deliquesces  ;  dissolves  id  all  pro- 
in  wab  «oh(^l  and  water ;  insoluble  in  ether ;  reacts  alkaline, 

BtrjOr  ''*'>  unorystalliiable  salts.     Very  poisonous. 
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Btrychnin^  Strn,0+ SO.,  crystallizes  in  large  quadrilateral  prisms; 
the  acid  salt^  StrH,0 +190+280,,  appears  in  long,  thin  needles. 
The  nitrate  J  StrH,0+NO^  forms  colorless  needles ;  if  it  be 
heated  with  concentrated  acid,  thus  is  obtained  the  salt  of  a  nitro- 
gen base.  The  ht/drochloratej  StrH,Cl  +  8aq,  crystallizes  in  nee- 
dles, easily  soluble  in  water.  The  hydriodate  is  insoluble  in 
water.  With  perchloride  of  mercury,  and  cyanide  of  mercury, 
strychnin  gives  compounds  aBStr+2(HgCl),Str+2(HgCy). 
Bruoin.  Brudn  (Brucia)  :  Br8=»N,C^H^0„  is  found  in  the 

false  Angustura  bark  (probably  tne  bark  of  Stryehr 
no8  nux  vomica),  in  combination  with  tannin,  and  in  the  fruit  of 
the  different  species  of  strychnos.  We  obtain  brucin  from  the 
false  Angustura  bark,  like  strychnin  from  Ignatius's  bean.  It 
crystallizes  from  the  aqueous  alcoholic  solution  by  spontaneous 
evaporation,  in  colorless,  transparent,  quadrangular  prisms ;  br 
quicker  evaporation,  it  appears  in  leaflets  of  pearly  lustre,  whi<» 
contain  7  atoms  water.  Melts  at  100^,  under  loss  of  water. 
Tastes  bitter,  like  strychnin ;  dissolves  in  850  parts  cold  water, 
and  in  500  parts  of  boiling ;  easily  soluble  in  alcohol,  insoluble  in 
ether.  In  contact  with  nitric  acidj  it  is  colored  red  in  a  moment, 
which  color  is  converted  into  violet,  upon  addition  of  chloride  of 
tin  (distinction  from  morphin). 

If  brucin  be  heated  with  nitric  acid,  it  is  said  to  evolve  nitrate 
KakotheiiiL        ^^  ethyl,  whilst  a  body  remains  behind  which  is  called 

Kakothelin  :  N^C^H,,0^.  However,  it  is  possible 
that  ethyl-amin  contains  brucin  as  its  active  part,  and  corresponds 
to  the  formula,  NC^H2gO,)NH3Ae.  This  account,  however,  is 
contradicted  by  others.  Chlorine  converts  brucin  into  a  resinous 
base  aNC^^H^jBrO,.  Brucin  is  a  weaker  base  than  strychnin 
and  morphin,  and  is,  by  them,  precipitated  from  its  compounds. 
The  brucin  salts  mostly  crystallize,  and  taste  very  bitter.  The 
iulphate  contains  7  atoms  water  of  crystallization,  and  crystal- 
lizes in  long  quadrilateral  needles,  easily  soluble  in  water.  The 
nitrate  appears  as  a  gum-like  mass ;  the  acid  nitrate  crystallizes 
in  quadrilateral  prisms,  soluble  in  water  with  diflSculty. 

Difference  between  Brucin  and  Strychnin.  These  two  bases 
^  can  be  easily  distinguished  by  their  behavior  to  nitric  acid,  and 
to  superoxide  of  lead,  to  chlorine,  and,  further,  by  the  fact  that 
brucin  salts,  in  the  presence  of  some  tartaric  acid,  are  not  pre- 
cipitated by  the  double  carbonate  of  potassa. 
(i^^^^j^  Curarin,     In    curara,  or  wrart,  a  substance  is 

found  which  the  Indians  use  to  poison  their  arrows ; 
it  comes,  probably,  from  a  strychnos.  Uncrystalline,  yellowish, 
resinous  mass ;  tastes  bitter,  and  deliquesces  ;  dissolves  in  all  pro- 
portions in  alcohol  and  water;  insoluble  in  ether;  reacts  alkaline, 
and  forms  bitter,  uncrystallizable  salts.     Very  poisonous. 
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Corydalin :  N^Cj^H^O^  (?),  is  found  in  the  root  corydaiyn. 
of  Oorydalis  bulbosa^  faOaeeaj  and  tuberoses  Ap- 
pears  as  a  white,  inodorous,  tasteless  powder ;  soluble  with  diffi- 
culty in  water,  and  rather  easily  soluble  in  alcohol  and  ether. 
It  is  obtained  from  the  hot  saturated  alcoholic  solution  in  pris- 
matic  crystals.  Nitric  add  colors  the  base,  immediately,  red. 
Beacts  alkaline,  and  gives,  with  acids,  very  bitter  salts,  in  part 
crystallizable,  soluble  in  water  and  alcohol. 

Cinchonin  (Cinchona):  Ci—NjC^^H^O^  This 
base  is  found,  in  common  with  quinin,  in  the  diflfer-  ^^  ^^  «"^ 
ent  species  of  cinchona  bark,  particularly  in  the  cinchodS!^ 
gray,  whilst  the  yellow  contains  more  quinin.  We 
obtain  this  base  according  to  one  of  the  above-given  common 
methods.  In  order  to  separate  the  two  bases,  they  are  saturated 
with  dilute  sulphuric  acid,  and  then  so  much  more  sulphuric  acid 
added  as  is  necessary  to  form  acid  salts,  whose  solution  is  evapo- 
rated to  a  certain  point ;  the  quinin  salt  is  first  deposited,  whilst 
the  cinchonin  salt  yet  remains  dissolved.  Also,  the  two  bases  can 
be  separated  by  ether,  in  which  cinchonin  is  almost  insoluble. 
The  cinchonin,  occurring  in  commerce,  often  contains  still  some 
chinotin  admixed,  from  which  it  is  separated  by  spontaneous 
evaporation  of  the  alcoh6lic  solution ;  cinchonin  crystallizes  first. 
Cinchonin  crystallizes,  by  slow  evaporation  of  the  alcoholic  solu- 
tion, in  thin  prismatic  needles ;  it  possesses  a  peculiar  bitter  taste, 
dissolves  in  2500  parts  boiling  water ;  dissolves  particularly  easy 
in  warm  alcohol,  but  is  scarcely  soluble  in  ether ;  it  melts  at  165^, 
and  sublimes  partly  unchanged,  when  heated  above  its  melting 
point ;  after  melting,  it  remains  as  an  amorphous  mass  (chinoidin). 
If  we  gently  heat,  over  a  spirit-lamp,  dry  cinchonin,  in  a  thin 
layer,  upon  a  small  piece  of  black  paper,  it  phosphoresces  a  con- 
siderable time  in  a  dark  place,  with  an  intensive  li^ht ;  the  solu- 
tion of  cinchonin  bends,  polarized  light  to  the  right,  whereby  it 
differs  from  all  other  organic  bases.  If  we  boil  cinchonin  with 
superoxide  of  lead,  and  dilute  sulphuric  acid,  it  is  changed  into 
an  amorphous  bitter  mass,  and  into  cinchonetin.  Cinchonin  is  a 
very  permanent  base,  and  resists  the  action  of  most  reagents. 
If  we  add  an  excess  of  bromine  to  a  solution  of  acid  hydrochlo- 
rate  of  cinchonin,  bromcinehonin  is  formed,  in  which  1  atom  H  is 
substituted  by  1  atom  Br.  Qhlorine  gives  a  similar  compound. 
Fused  with  hydrate  of  pota^ea^  it  decomposes  into  chinolin,  car- 
bonic acid,  and  hydrogen  gas.  Cinchonin  reacts  alkaline,  and 
forms,  with  acids,  very  bitter,  neutral,  and  acid  salts.  If  the  so- 
lution of  the  salt  be  slightly  acidulated  with  tartaric  acid,  thus  is 
cinchonin  precipitated  by  double  carbonate  of  potash,  whereby  it 
differs  from  quinin.  Protosulphate  of  cinchonin:  CiHjO+SO,, 
4aq,  crystallizes  in  prisms,  with  rhombic  bases,  dissolves  in  54 
parts  water,  and  6^  parts  alcohol|  0.86  sp.  gr. ;  add  sulphate : 
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CiH,0,H0+2S0„  crystallizes  in  regular  ootohedrons,  with  15 
per  cent,  water ;  disaolTes  in  0.46  part  water,  and  in  0.9  part  al- 
cohol. HydroeKUnrate  of  eineJumin:  CiH+01.  Easily  crystal- 
lizes  in  shining  needles,  easily  soluble  in  water  and  alcohol ;  com- 
bines with  chloride  of  platinum,  forming  CiH,CI+2(PtCI,). 
Q,,i^  Quinin  (Chinin,  Qninia):  Qu(-Ch)-N,C^H^O,. 

Prodaotion,  see  Cinohonin.  By  slow,  spontaneoim 
eyaporation  of  the  alcoholic  solution,  it  crystallises  in  silken  tufts; 
if  some  ammonia  be  added  to  the  alcoholic  solution,  we  obtain  it 
in  needles.  The  crystals  contain  1  atom  water,  and  by  gentle 
heat,  fall  into  a  fine  powder ;  melts  at  150%  and  stiffens  to  a 
resin-like  mass,  which  becomes  strongly  electric  by  rubbing; 
tastes  more  bitter  than  cinohonin ;  dissoWes  in  100  parts  water ; 
easily  soluble  in  alcohol,  soluble  also  in  ether.  If  the  solution  of 
quinin  in  anhydrous  alcohol  be  eyaporated,  rerin-like  quinin  re- 
mains behind.  The  precipitated  quinin  contains  8  atoms  water; 
it  is  amorphous,  and  becomes  crystalline  under  loss  of  2  atoms 
water  after  lying  a  long  time  in  a  moist  condition.  Chlcrine  de- 
composes quinin  and  forms  a  reddish,  pasty,  resinous  mass.  Fused 
with  hydrate  of  potash,  we  obtain  chinolin,  carbonic  acid,  and 
hydrogen  gas.  If  from  the  formula  of  quinin  we  withdraw  chi- 
nolin, there  remains  2{(jJ3.fi^\  this  is  the  constitution  of  wood- 
spirit.  The  quinin  salts  all  possess  a  yery  bitter  taste ;  are,  in 
part,  soluble  with  difficulty  in  water,  but  easily  in  alcohol,  and  a 
few  also  in  ether.  Quinin  is  dissolyed  in  lime-water,  in  ammonia, 
and  in  solution  of  potassa,  but  not  in  solution  of  soda. 

Sulphate  of  Quinin:  QuH,0+S03+18a^,  crystallizes  in  long, 
limber,  pearly  needles,  which  are  dissolyed  m  740  parts  cold  wa* 
ter  and  in  30  parts  of  boiling ;  18  parts  cold  alcohol  take  up  1 
part.  The  crystals  effloresce  in  a  warm  place  under  loss  of  16 
atoms  water.  Acid  iulphate  of  quinin:  QuH,0,HO+2S03+14 
aq,  forms  small  acicular  crystals;  soluble  in  11  parts  cold  water. 
Hydrochhrate  of  Quinin:  QuH,Cl,  appears  in  needles  of 
mother-of-pearl  lustre.  The  platinum  double  salt  consists  of  Qn 
H,Cl+PtCl. 

Chin  ti  Okinotin  (^.  quinin).      This  base  has  the  same 

BetaqakLin.        Constitution  as  quinin.     Is  found  sometimes  in  chin- 

oidin  (amorphous  quinin),  and  can  be  extracted  from 
the  same  by  ether.  Crystallizes  from  the  etheric  solution  in  large 
columns,  which  become  opaque  in  the  air,  without  falling  to 
pieces ;  is  dissolyed  in  1500  parts  water,  in  45  parts  absolute 
alcohol,  and  in  90  parts  ether;  and  forms  with  acids  neutral  and 
acid  salts  of  yery  bitter  taste.  Part  of  these  salts  are  soluble 
with  difficulty,  like  the  corresponding  quinin  salts. 
Chinidin.  Chinidin.    This  base  appears  to  occur  in  China 

huamaUiei.  Crystallizes  from  the  alcoholic  solution 
in  large,  direct,  four-sided  columns  of  glassy  lustre,  and  is,  pro- 
bably^ identical  with  chinotin. 


PAIEBB  iriTBOeBN  BASES.  888 

Ohinoidtn  {AmoTfhonBQvLmm).  This  bod  j  remains  Qiinoidin. 
in  the  prodaction  of  qainin  in  a  large  way,  at  last, 
as  a  resinous  body.     It  is  an  isomerio  modification  of  qainin  in 
wbich  it  has  lost  the  property  of  crystallising,  and  in   which 
qainin  and  chinotin  are  often  admixed.    Medicinally,  it  acts  when 
pare  like  quinin. 

Aricin:  Ar  —  NjC^oHj^O^,  is  foand  in  the  ^^^jj^^^ 
so-called  Ariea  bark,  whose  origin  is  unknown. 
Crystallises  in  white,  shining,  transparent  needles ;  insoluble  in 
water,  soluble  in  alcohol  and  ether;  inodorous,  and  possesses  a 
taste  bitter,  and  after  a  little  time  burning  and  itching.  The 
salts  are  soluble  in  water  and  alcohol,  but  not  in  ether;  they 
easily  crystallize,  and  taste  bitter. 

PeUmn  (Cisampeline) :  NCggH^jO^,  is  found  in  the  peio^a, 
American  gravel  root,  fiadix  pareiree  bravm  {Ciaam' 
pelo9  paretra).  From  the  etnerio  solution  pelosin  remains  as  a 
yellow,  transparent,  amorphous  mass;  in  contact  with  water,  it 
absorbs  8  atoms  of  that  liquid.  Inodorous;  tastes  repulsively 
swieetish;  insoluble  in  water,  easily  soluble  in  alcohol  and  ether; 
extremely  easily  decomposable.  A  strong  base,  which  neutralizes 
the  most  powerful  acids.  The  salts  are  mostly  easily  soluble,  and 
dry  to  a  brittle,  transparent,  amorphous  mass. 

Berberin:  Be«»NC^H„Og,  is  found  in  the  root  of  Berberin. 
BerherU  vulgarii  and  in  Oolumbo  root.  Is  obtained 
if  the  watery  extract  be  treated  with  alcohol  of  82  per  cent.,  un« 
til  it  no  longer  has  a  bitter  taste,  the  alcohol  distilled  off,  and  the 
residue  left  standing  some  time  in  a  cool  place.  Berberin  crystal- 
lizes in  fine  yellow  needles,  which  dissolve  in  water  with  a  dark- 
red  color,  and  contain  12  atoms  water  of  crystallization,  of  which 
10  atoms  escape  at  100^.  Berberin,  with  most  inorganic  acids, 
gives  compounds  soluble  with  difficulty,  the  hydrochlorate  alone  is 
rather  easily  soluble ;  th^  salts  possess  a  yellow  color,  and  a  capa- 
bility of  crystallizing.  The  base  gives  chinolm  by  distillation 
with  milk  of  lime. 

Harmalin:  HaaiN,C^Hj^O^  This  base  is  found  Htonalin. 
in  the  seed  otPeganum  nannala^  a  weed  growing  in 
the  southern  Russian  steppes.  Orystaltizes  in  yellowish,  transpa- 
rent, rhombic  columns ;  tastes  slightly  bitter,  afterwards  some^enat 
sharp ;  colors  the  saliva  lemon-yellow;  soluble  with  difficulty  in 
water  and  alcohol,  more  easily  soluble  in  ether.  The  salts  of 
harmalin  are  yellow,  the  greater  part  easily  soluble,  in  part  crys- 
tallizable. 

Harmin:   N,C^H„0,.      This  base  is  found  in  narmin. 
harmala  seed,  and  is  formed  from  harmalin,  if  the 
latter  yields  H,.    If  we  heat  nitrate  of  harmalin  with  a  mixture 
of  equal  parts  alcohol  and  hydrochloric  acid,  by  cooling  off  sud- 
denly, hydrochlorate  of  harmin  is  precipitated.    This  is  dbsolved 
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in  T^ater,  and  the  harmin  precipitated  by  an  alkali.  Colorlees, 
brittle,  shining,  rhombic  columns,  strongly  refracting  light.  Is 
dissolved  in  water,  alcohol,  and  ether,  like  harmalin,  and  forms 
colorless,  purely  bitter-tasting  salts,  from  whose  solution  the  base 
is  precipitated  by  an  alkali,  at  first  oily,  but  after  some  time  stif* 
fens  crystalline.     The  salts  crystallize. 

Xitroharmalin.       Nitroharmalin:  N^Cj^H^O^NO^,  forms  light-yel- 

low,  very  fine  prismatic  needles;  slightly  soluble  in 
cold  water,  more^  easUy  soluble  in  hot;  easily  soluble  in  alcohol 
and  hot  ether;  gives,  with  bases,  yellow  crystallixable  salts.  Is 
formed  by  the  action  of  nitric  acid  upon  harmalin. 

Hydrocyanide  of  Harmalin:  NjC^Hj^O^CvH.  A 
o/^uram^.  ^  ^^^  ^^  harmalin  is  decomposed  by  cyanide  of  potas- 
sium, whereby  we  obtain  an  amorphous  precipitate, 
which  crystallizes  from  the  alcoholic  solution,  and  by  boiling  with 
water  decomposes  into  hydrocyanic  acid  and  harmalin.  It  behaves 
like  a  base  and  forma  colorless  salts,  which,  howeveri  easily  de- 
compose into  harmalin  salts  and  hydrocyanic  acid. 
Bebeerin.  Bebeetin:  Be^aNCj^Hj^O^.     This  base  is  found 

in  the  bark  of  a  tree,  which  is  known  under  the 
name  of  bebeeru  or  green-heart  of  Demarara.  Appears  as  a  light- 
yellow,  uncrystalline,  amorphous  mass;  soluble  in  6650  parts 
water,  in  5  parts  alcohol,  and  in  13  parts  ether;  tastes  bitter; 
reacts  strongly  alkaline,  and  forms  with  acids  uncrystallizable 
yellow  salts. 

Piperin.  Ptj7enn:  N.C^HjyOj^+SHO,  is  found  in  black,  in 

white,  and  in  long  pepper.  Pepper  is  extracted  with 
alcohol,  then  the  alcohol  distilled  ofi",  and  the  resin  extracted  from 
the  residue  by  potassa ;  the  piperin  remains  and  is  purified  by  re* 
crystallization  from  the  alcoholic  solution.  Crystallizes  in  white, 
transparent,  quadrilateral  needles,  without  odor  or  taste,  and 
almost  insoluble  in  cold  water,  but  easily  soluble  in  alcohol,  ether, 
and  fatty  oils.  Piperin  does  not  react  alkaline.  If  hydrochloric 
acid  and  chloride  of  platinum  be  added  to  a  concentrated  alcoholic 
solution  of  piperin,  we  obtain,  by  spontaneous  evaporation,  large 
dark  orange-red  crystals  «=»NjCTOH,yOn^HCl+PtCl,. 

If  we  heat  an  intimate  mixture  of  piperin  with  soda-lime  to 
150^)  picolin  goes  over,  and  as  residue  remains  a  resinous  body, 
whose  constitution  can  be  expressed  by  NjCmH^O,^.  Now  2 
atoms  of  piperin  =»  N^C,^Hy^O,o — NC^H^ = NjCij-HZO^.  Piperin 
may,  therefore,  be  considered  a  paired  compound'  oi  piperin  with 
a  body  =:NC33H3,0^,. 

Besides  the  already  treated  paired  bases,  there  is 
Bases  Dot  yet  Still  a  large  number  Known,  which,  however,  require 
particularly  a  more  particular  investigation,  as  pereirin^  which 
inyeatigated.       jg  procured  from  the  bark  of  a  Brazilian  tree,  of  the 

genus  Cerbera.    Pitoyin  is  found  in  Ohina  pitoya. 
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MeniBpermin:  NC^gH,,0,,  is  found  in  shells  of  Oocculua  indicus, 
CapBicin  is  found  m  the  seed-case  of  Capsicum  annuum. 
Surinamin  occurs  in  the  bark  of  Q-eoffroya  BurinamenBis. 
Jamaicin  is  obtained  from  Q-eoffroya  jamaicaenBiBj  etc.     {Com- 
re  my  "Chemistry  of  Organic  Combinations.") 


pare 


Second  Oroup, 
PHOSPHORUS  BASES. 

The  phosphorus  bases  now  known  are :  — 

Biphosmethyl  •     •  •  •  P  Me, 

Phosbimethjl  .     •  •  .  P^Me^, 

Phosmethjlamin  •  .  •  PILMe, 

Phostrimethyl       •  .  .  IflAe^. 

These  compounds  are  formed  by  the  action  of  chloride  of  me- 
thyl upon  phosphide  of  calcium,  at  high  temperature. 

BiphoBmethyl  (Biphosphide  of  Methyl) :  F,Me.  If  phosbime- 
thyl  be  a  long  time  exposed  to  the  action  of  hydrochloric  acid 
ns,  it  decomposes  into  biphosmethyl  and  phostrimethyl.  The 
former  is  a  yellow,  non-volatile,  inodorous,  and  tasteless  body. 

PhoBbimethyl  (Diphosphide  of  Methyl) :  PMe,,  appears  as  a 
colorless,  transparent  fluid,  insoluble  in  water,  extremely  bad 
smelling,  boils  at  250^,  spontaneously  inflames  in  the  air,  and,  by 
slow  oxidation,  is  converted  into  a  crystallizable  acid.  With 
hydrochloric  acid  gas  this  base  forms^  at  first,  a  solid,  durable, 
crvBtallizable  combination ;  by  farther  action  of  the  gas,  we  ob- 
tain fluid  acid,  less  durable,  which,  at  last,  decomposes  into  bi- 
phosmethyl and  phostrimethyl.  The  crystallizable  hydrochloric 
add  combination  dissolves  in  water  at  0^,  unchanged ;  but,  if  the 
solution  be  warmed,  it  divides,  under  decomposition  of  water,  into 
an  acid,  which  is  also  formed  by  oxidation  of  phostrimethyl. 

PhoBtnethylamin  (Phosphide  of  Methylamin):  PH^Me,  ex- 
hibits a  spontaneously  inflammable  gas,  which  unites  with  hydro- 
chloric acid  gas,  forming  a  solid  combination;  in  contact -with 
water,  this  compound  is  divided,  instantly,  into  hydrochloric  acid 
And  phosmethylamin  gas.  With  an  equal  volume  of  oxygen, 
this  body  forms  a  very  sour  fluid. 

PhoBtrimethyl  (Triphosphide  of  Methyl) :  PMe^  An  extreme- 
ly strone  basic  fluid,  which  boils  at  40^,  and,  by  oxidation,  is 
oonv^ted  into  an  acid. 

The  correBponding  ethyl  compoundB  are  said  to  be  formed  by 
the  action  of  chloride  of  ethyl  upon  phosphide  of  calcium. 
25 
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Third  Group. 
ARSBNIO  BASB9. 

The  bases  of  this  gronp,  at  present  known,  are  Arsenic-bimethjl, 
or  Kakodyl :  AsMe,,  whose  oxide  is  formed  by  dry  distillation  of 
an  intimate  mixture  of  acetate  of  potassa  with  arsenious  acid, 
and  arsenethyly  AsAe. 

lUkodyL  Kakodyl :  AsMe,>-Ed>-2    volnmes   gas.     Pure 

kakodyl  is  obtained  when  perfectly  pure  chloride  of 
kakodyl  is  exposed,  for  a  few  hours,  with  plate-zinc,  to  a  tempera- 
ture of  100^.  After  the  termination  of  the  decomposition,  we 
obtain  a  white,  porous  salt  mass,  which  is  warmed — the  air  be- 
ing completely  excluded.  Kakodyl  collects,  at  the  bottom,  as  an 
oily  liquid,  and  is  purified  by  distillation  over  sine.  Water-clear, 
thin-flowing  liquid,  strongly  refracting  light,  and,  at  — 6^,  crys- 
tallizing in  larse  quadratic  prisms  ;  boils  at  170^.  In  spontane- 
ous combustibility  it  excels  all  bodies  yet  known.  Divides  at 
400^  to  500^  into  arsenic,  marsh  gas,  and  elayl  gas,  without  de- 
position of  carbon.  If  it  be  a  long  time  digested  with  hydro- 
chloric acid  and  metallic  tin,  or  with  phosphorous  acid,  we  obtain, 
besides  other  products,  erytrarnn^  aBAsMeg-f  As^O,.  Kakodyl 
combines  directly  with  0,S,  the  halogens,  etc. 

Oxide  of  Kakodyl:  sKdO.  An  intimate  mix- 
Coroponnds  of  ture  of  afsenious  acid  and  acetate  of  potassa  is  sub- 
wgen.^  ^        mitted  to  dry  distillation,  the  air  being  completely 

excluded,  and  the  distillate  collected  in  a  receiver 
surrounded  by  ice.  We  obtain  an  oily  fluid,  almost  solely  con- 
sisting of  oxide  of  kakodyl,  which,  separated  from  the  excess  of 
water  present,  is  several  times  washed  with  water,  and,  at  last, 
repeatedly  distilled  by  itself,  and  then  over  lime.  Since  a  quan- 
tity of  poisonous  gas  is  evolved,  all  the  operations  must  be  con- 
ducted with  great  caution,  and  with  complete  exclusion  of  air. 
Colorless,  water-clear,  etheric  liquid,  strongly  refracting  light, 
insoluble  in  water,  miscible  in  all  proportions  with  alcohol  and 
ether;  crystallizes  under  — 23^,  possesses  a  highly  repugnant 
odor,  exciting,  even  in  slightest  quantity,  to  tears,  and  produces 
an  almost  insupportable  irritation  upon  the  mucous  membrane  of 
the  nose ;  tastes  disagreeably,  and  acts  poisonously  internally. 
Sp.  gr.  1.642  ;  boils  at  150^.     Extremely  easily  inflamed. 

Oxide  of  kakodyl  is  a  real  base,  and  combines  directly  with 
acids,  forms  salts,  which,  in  part,  crystallize.  If  we  add  a  dilate 
solution  of  nitrate  of  silver  to  a  solution  of  nitrate  of  kakodyl^ 
we  obtain  a  white  crystalline  precipitate  which  consists  of  8KdO 
+  AgO,NO^ 
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Kakodylic  Acid:  HOjKdO,.  If,  to  refrigerated  Kakodylicadd. 
oxide  of  kakodyl,  we  let  oxygen  slowly  enter  through 
a  fine  opening,  we  thus  obtain  arsenious  acid,  oxide  of  parakako- 
dyl,  and  kakodylio  acid.  Oxide  of  kakodyl  reduces  oxide  of 
mercury,  of  silver,  of  gold,  etc.  If,  under  a  stratum  of  water, 
we  bring  oxide  of  kakodyl,  together  with  oxide  of  mercury,  we 
obtain,  under  deposition  of  metallic  mercury,  a  solution  of  kako- 
dylate  of  mercury,  and  if  to  this  we  add  oxide  of  kakodyl,  in 
drops,  so  long  as  mercury  is  precipitated,  we  thus  obtain,  by 
evaporation  of  the  solution,  pure  kakodylio  acid.  Crystallizes 
from  the  alcoholic  solution,  in  large,  well-formed,  brittle,  transpa- 
rent, sourish-tasting  crystals,  deliquescent  in  the  air.  Dissolves 
in  water  and  ordinary  alcohol,  in  all  proportions,  and  resists  the 
actibn  of  the  most  powerful  reagents.  Phosphorous  acid  and 
line  reduce  kakodylio  acid  into  oxide.  Kakodylic  acid  combines 
with  bases  to  form  %alt%y  which  are  all  soluble  in  water,  and,  in 
part,  are  obtained  in  crystals  from  the  alcoholic  solution.  With 
oxide  of  silver  it  gives  a  neutral  and  an  acid  salt,  which  last 
consists  of  AgO,2HO,HKd03.     Also  double  salts  are  known. 

Protosulphide  of  Kakodyl :  KdS.     If  a  solution  ^  .   .  , 
of  BaS,HS  be  distilled  with  chloride  of  kakodyl,  ^^S! 
thus,  under  evolution  of  hydrosulphurio  acid,  the 
sulphide  of  kakodyl  goes  over  as  a  water-clear  etherio  fluid;  not 
fuming  in  the  air;  of  highly  disagreeable  smell;  is  not  solid,  even 
at  — 40^;  boils  at  100^;  insoluble  in  water;  miscible  in  all  pro* 

tortious  with  alcohol  and  ether.  Sulphokakodylic  Acid :  KdS,. 
fin  1  atom  of  protosulphide  of  kakodyl,  we  dissolve  2  atoms 
sulphur;  the  fluid  stiffens,  after  cooling,  to  a  mass  of  crystalline 
scales.  If  these  are  dissolved  in  absolute  alcohol,  we  obtain,  under 
deposition  of  sulphur,  EdS+EdS,.  Sulphokakodylic  acid  forms 
sulphur  salts  with  sulphur  bases.  These  are  obtained  by  precipi- 
tation of  the  kakodylates  with  hydrosulphurio  acid,  as  well  as  by 
decomposition  o{  sulphokakodylate  of  9ulphide  of  kakodyly  EdS+ 
EdS,,  with  metallic  salts.  The  combination  ES+EdS,,  by  slow 
oooling,  crystallizes  in  large  water-clear,  rhombic,  fatty  tables ; 
unchangeable  in  the  air,  and  smelling  like  asafetida;  melts  at  50^ 
to  a  colorless  liquid;  easily  soluble  in  alcohol,  soluble  with  diflBculty 
in  ether,  insoluble  in  water ;  mercury  immediately  reduces  the 
combination  into  EdS,  under  production  of  sulphide  of  mercury. 
Selenium  behaves  to  kadodyl  like  sulphur.  rr  ,  ^  , 

^  Protochloride  of  Kakodyl:  EdCl,  is  obtained,  if  ££^^* 
bichlorkakody  1-mercury oxy d,    HggO + EdCl,    {vide 
below),  be  distilled  with  highly  concentrated  hydro-  K*^^odyl  uid 
chloric  acid.     (If  oxide  of  kakodyl  be  treated  with  *'"^"''*- 
hydrochloric  acid,  we  obtain  as  secondary  product,   erytrarsin 
abo.)    Water-dear,  etheric  liquid;  boils  above  100^,  and,  as  a 
gaS)  it  inflames  spontaneously;    does  not  fome,  but  diffoset  % 
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penetrating,  benumbing  odor,  and  acts  uncommonly  exciting  upon 
the  mucous  membrane  of  the  nose^  insoluble  in  water  and  ether; 
easily  miscible  with  alcohol.  If  we  leave  chloride  of  kakodyl  in 
contact  with  the  air,  beautiful  large  crystals  are  formed.  Chloride 
of  kakodyl  forms  with  dichlaride  of  copper^  chloride  of  platinum^ 
and  other  chlorine  compounds  a  large  number  of  double  salts. 

If  dry  hydrochloric  acid  gas  be  conducted  into  pure  oxide  of 
kakodyl,  under  complete  exclusion  of  the  air  and  artificial  refrigera- 
tion, we  obtain  two  layers;  the  upper  is  chloride  of  kakodyl,  the 
lower  consists  of  KdCl+HO,  or  aqueous  chloride  of  kakodyl;  it 
forms  a  tenacious  thick-flowing  mass,  from  which  the  water  can 
be  absorbed  by  chloride  of  calcium. 

Oxy chloride  of  Kakodyl:  KdO+8EdCl,  is  formed  by  bringing 
together  chloride  of  kakodyl  and  water,  or  by  dry  distillatioii  of 
oxide  of  kakodyl  with  aqueous  hydrochloric  acid.  Resembles 
almost  exactly  the  chloride  of  kakodyl,  but  fumes  in  the  air. 

Bichloride  of  Kakodyl:  KCL  is  not  known  isolated.  But  if 
we  add  a  dilute  solution  of  bichloride  of  mercury  to  a  dilate  alco* 
holic  solution  of  potassa,  a  white,  voluminous  precipitate  is  formed 
of  calomel  and  Hg.O+KdClg.  If  we  treat  this  precipitate  with 
boiling  water,  the  last  compound  is  dissolved,  and,  by  cooling,  is 
deposited  in  large,  brittle,  satin-lustred  scales. 

If  we  treat  this  biehtorkakodyl-mereurydioxyd  (bichloride  of 
kakodyl  and  dioxide  of  mercury)  with  phosphorous  acid  or  with 
hydrochloric  acid,  we  obtain  calomel  and  protochloride  of  kako- 
dyl. A  combination  of  kakodylic  acid  with  bichloride  of  kakodyl 
aaKdOj+SKdCl^  is  obtained  if  aqueous  terchloride  of  kakodyl, 
KdCIj+SHO,  be  gently  heated,  until  a  perceptible  blackening 
takes  place,  after  which  the  obtained  oily  distillate  is  deprived  of 
water  by  caustic  baryta.  An  extremely  irritating  compound, 
which,  in  energy,  surpasses  all  other  compounds  of  kakodyl. 

Terchloride  of  Kakodyl  (Saperchloride  of  Kakodyl) :  K:dCL+ 
8H0  (?)•  If  dry  hydrochloric  acid  gas  be  conducted  over  dry 
kakodylic  acid,  we  obtain,  without  separation  of  water,  a  fluid,  in 
which,  by  cooling,  crystals  of  oxychlorkakodylic  acid  shoot  The 
fluid  separated  from  the  crystals  is  terchloride  of  kakodyl ;  it  is 
syrup-thick,  water-clear,  inodorous;  slightly  fuming;  decomposes 
by  gentle  heating  into  chloride  of  methyl,  arsenious  acid,  and 
2Kd03+3KdGi^  Zinc,  by  degrees,  completely  reduces  the  com* 
pound  to  kakodyl.     Oxychlorkakodylic  acid^  2Kd03+KdCl3+6H 

OsEd-l  Q?+2H0,  is  deposited  in  large,  white,  transparent,  in* 

odorous,  very  acid  crystal  leaflets,  if  a  solution  of  kakodylic  add 
in  most  highly  concentrated  hydrochloric  acid  be  evaporated  in  a 
vacuum ;  decomposes  at  a  high  temperature  into  chlormethyl,  and 
2KdOj+8KdGl,.  If  an  alcoholic  solution  of  corrosive  sublimate 
be  added  to  an  alcoholic  solution  of  kakodylic  acid,  white,  inodor- 
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CUB  crystals  are  formed,  which  are  soluble  in  water  in  every 
proportion,  and  can  be  regarded  as  constituted  of  2HgO+EdC]| 
+H0. 

Protohromide  of  Kah&dyl:  EdBr,  is  obtained  if 
Hg,0+KdCl„  be  distilled  with  most  highly  concen-  Stt 
trated   hydrobromic   acid.      Resembles   chloride   of 
kakodyl,  and,  in  contact  with  water,  decomposes  into  hydrobro- 
mic acid  and  oxybromide  of  kakodyl  (ozybromkakodyl) :  KdO+8 
KdBr.     If,  to  an  alcoholic  solution  of  oxide  of  kakodyl,  we  add  a 
solution  of  simple  bromide  of  mercury,  we  obtain  HggBr  and 
Hg,0+KdBr,. 

Terbromide  of  Kakodyl:  EdBr^  is  not  known  isolated.  If  we 
distil  kakodylic  acid  with  pure  concentrated  hydrobromic  acid, 
we  obtain  a  colorless,   tenacious,  inodorous,  completely  neutral 

fluid,  which  consists  of  KdOj+SKd  \  ^^,  and,  by  heating,  decom- 
poses into  bromide  of  methyl,  into  2Ed03-h3EdBr„  and  into 
arsenious  acid.  • 

Iodide   of  Kakodyl:    EdI.     We  distil  oxide  of 
kakodyl  with  concentrated  hydriodio  acid.     The  dis-  ^^^^  •'^^ 
tillate  consists  of  iodide  of  kakodyl  and  oxyiodide 
of  kakodyl,  which  last  is  deposited,  if  the  mixture  be  strongly 
refrigerated.     Iodide   of  kakodyl  is  thin-flowing,  yellowish,  and 
of  disgusting,  irritating,  penetrating   odor,  insoluble   in  water, 
easily  soluble  in  alcohol  and  ether.     Oxyiodide  of  kakodyl:  Ed 
0+3EdI,  crystallizes  in  yellowish,  transparent  rhombic  tables, 
ftimes  in  the  air,  inflames  spontaneously,  has  a  great  affinity  for 
oxygen,  and  is  not  changed  into  iodide  of  kakodyl,  either  by 
digestion  or  by  distillation  with  hydriodic  acid. 

Fluoride  of  Kakodyl :  EdFl,  is  obtained  like  «^ ,  ,  , 
chloride  of  kakodyl.  Colorless  fluid,  insoluble  in  ^orine! 
water,  and  of  most  disgusting  odor.     Ozyfluor-kako- 

dylic  add:  Ed  <  q*+HO,  is  obtained  by  dissolving  kakodylic 

»cid  in  hydrofluoric  acid.  Forms  long,  transparent,  inodorous  pris- 
matic crystals,  easily  soluble  in  water  and  alcohol. 

Araenethyl  (Arsenic-Ethyl) :  AsC^H,«  AsAe.  If  Ethyl  and  am- 
we  bring  an  alcoholic  potassa  solution  in  contact  ^^' 
with  chloride  of  kakodyl,  we  obtain  chloride  of  po- 
tassium, water,  and  arsenethyl.  The  compound  exhibits,  in  anhy- 
drous condition,  a  water-clear,  very  thin-flowing  liquid,  of  dis- 
ffustine  etheric  odor ;  is  volatile  like  ether,  and  mixes  with  alco- 
hol and  water  in  all  proportions. 

Aminoxide  of  ^r^eneM^Z  (Parakakadyloxyd) :  -bAs  <  ^   ,()«i 

AsG^H^O,  is  formed,  in  addition  to  kakodylic  acid,  by  diroct  oxi- 
dation of  oxide  of  kakodyl.     We  obtain  a  mixture  of  kukodyliii 
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acid  irith  kakodylate  of  kakodjl.  If  the  last  compound  be  dis- 
tilled at  120^,  the  aminoxide  of  arsenethjl  goes  over.  Resem- 
bles, in  many  respects,  oxide  of  kakodjl,  bat  does  not  fume  in 
the  air,  and  is  oxidized  only  irith  difficulty.  The  compounds  are, 
also,  different  from  those  of  oxide  of  kakodyl. 

ErytrarBin:  AsaC^H^jOj-AsMe.+ASjOj-sAs  \  ^^-f-AsjO,  (?)• 

It  is  formed  as  secondary  product,  if  the  vapor  of  kakodyl  and 
of  oxide  of  kakodyl  are  conducted  through  a  gently  heated  tube, 
yet  in  small  quantity ;  also  a  little  is  formed  during  the  produc- 
tion of  chloride  of  kakodyl.  A  changeable  steel-blue  and  dark- 
red  mass,  almost  inodorous,  without  any  trace  of  crystallization ; 
ground,  it  forms  a  brick-red  powder,  insoluble  in  water,  alcohol, 
and  ether. 

Fourth  Group, 
ANTIMONT  BASES. 

The  antimony  bases,  at  present  known,  are :  — 

Stibmethyl    •  •  .  StMe,, 

Stibmethylium  .  .  StMe4, 

Stibethyl        •  •  •  StAe^, 

Stibethylium  .  •  •  StAe^, 

Stibamyl        .  •  •  StAmj. 

Production  of  The  compounds,  StMe3,StAe3,  and  StAm,,  are  ob- 
antimony  bases  tained  by  distillation  of  iodide  of  methyl,  of  ethyl, 
^eir  general^  '  ^^  ^^  ^^j\  with  antimony-potassium.  On  account 
properties.  of  the  readincss  with  which  these  compounds  oxi- 
dize, all  the  operations,  as  in  the  production  of 
kakodyl,  must  be  conducted  under  complete  exclusion  of  air,  and 
in  a  current  of  carbonic  acid.  These  compounds  have  an  extra- 
ordinary power  of  combination,  and  unite,  at  common  tempera- 
ture, with  oxygen,  sulphur,  selenium,  and  the  halogens,  under 
perceptible  evolution  of  heat,  which  suddenly  rises  to  inflamma- 
tion, with  stibmethyl  and  stibethyl.  The  combinations  with  the 
above-named  elements  agree,  in  all  respects,  with  those  of  potas- 
sium, and  may  be  converted  into  each  other  by  double  decomposi- 
tion ;  the  basic  radicals  mentioned,  combine  only  with  0,,S,,GI^ 
etc.,  whereby  they  also  differ,  as  already  stated  above,  from  kako- 
dyl. The  combination,  with  4  atoms  methyl,  or  ethyl,  quite 
agrees  with  ammonium  ;  they  unite  only  with  1  atom  0,S,G1,  etc. 
We  obtain  these  compounds  by  the  action  of  iodide,  or  bromide  of 
methyl,  or  ethyl,  upon  stibmethyl,  or  stibethyl,  in  which  case  the 
haloid  compounds  «B(StMeJI,(StAeJI,  etc.,  are  formed. 
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Stibmethyl:    StMe,.     This   compound  exhibits  a  gtibmethyL 
eolorless,  heavy  fluid,  which  strongly  refracts  light, 
and,  in  all  respects,  agrees  with  the  more  accurately  investigated 
•tibethyl ;  therefore  we  refer  to  that  substance. 

Stibmethylium :  StMe^.  The  pure  compound  is  gtibmethyUuiiL 
not  yet  known. 

Oxide  of  Stibmethylium:  (StMeJO+HO.  We  itscombin*- 
obtain  this  body,  if  iodide  of  stibmethylium  (StMe^)!,  Uons. 
in  aqueous  solution,  be  shaken  with  freshly  precipi- 
tated oxide  of  silver,  and  the  fluid,  filtered  from  the  iodide  of 
silver,  be  evaporated,  in  a  vacuum,  over  sulphuric  acid.  A  white, 
crystalline,  extremely  caustic,  and  alkaline-tasting  mass,  which, 
in  all  respects,  agrees  with  hydrate  of  potassa  ;  easily  soluble  in 
water  and  alcohol,  scarcely  soluble  in  ether.  Volatilizes  at  a  high 
temperature,  unchanged.  Warmed  with  potassium,  a  spontane- 
ously  inflaming  gas  is  evolved.  This  base  completely  saturates 
acids,  and,  with  them,  gives  salts,  which  quite  agree  with  potassa 
salts,  and  expels  ammonia,  baryta  itself,  and  lime,  as  well  as  the 
oxides  of  all  heavy  metals,  from  their  combinations.  The  precipi- 
tates formed  in  the  salts  of  alumina  and  oxide  of  zinc,  are  dis- 
solved in  an  excess  of  the  precipitants.  From  copper  salts,  oxy- 
hydrate  of  copper  is  precipitated,  which  an  excess  of  the  base 
does  not  again  dissolve ;  in  like  manner,  it  dissolves  no  trace  of 
oxide  of  silver.    All  the  salts  possess  a  bitter  taste. 

Sulphate  of  Stibmethylium :  (StMe4)0,S03,  is  obtained,  if  sul- 
phate of  silver  be  added  to  the  alcoholic  solution  of  the  iodine 
compound,  and  the  solution,  filtered  from  the  iodide  of  silver,  be 
mixed  with  a  quantity  of  ether  and  alcohol.  The  salt  separates 
oily,  but  very  soon  stiffens  in  rhombic  crystals ;  if  a  solution  of 
the  neutral  salt  be  evaporated  upon  the  water-bath,  we  obtain  the 
acid  salt:  (StMeJO,HO+2S03,  in  hard  crystals,  which  react 
acid. 

Bicarbonate  of  Stibmethylium:  (StMe4)0,HO+2CO„  we  ob- 
tain crystalline,  if  a  solution  of  the  pure  base  be  completely 
saturated  with  carbonic  acid  ;  unchangeable  in  the  air,  and  easily 
soluble  in  water.  Iodide  of  stibmethylium :  (StMeJI,  forms  beau- 
tiful white,  inodorous,  bitter-tasting  crystals,  soluble  in  water  and 
alcohol,  in  the  same  manner  as  the  chlorine  compounds. 

Iodide  of  Sttbmethvlethylium :  (StMe^Ae)!,  is  obtained,  if 
iodide  of  ethyl  be  added  to  stibmethyl ;  quite  equals  iodide  of 
stibmethylium. 

Stibethyl:  StAe3aB4  volumes  gas.    Appears  as  a  fi^tit/ethyt. 
water-clear,  extremely  thin-flowing  liquid,  strongly 
refracting  light ;  of  disagreeable,  onion-like  odor,  which,  howitvifr, 
soon  vanishes ;  is  not  solid  at  — 29^  ;  insoluble  in  waif*r,  mnWy 
soluble  in  alcohol  and  ether;  boils  at  158^«5 ;  sp.  gr.  IJilZl t. 
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Oxide  of  Stibethyl:  (StAe,)0,+2H0.  If  we 
Compounds  of  bring  a  jet  of  Btibethyl  into  oxygen  gaa,  it  inflftmee 
B^etiiyi  and     i^g^^^tly,  and  burns  with  daBzling  white  light ;  the 

same  also  occars  in  the  air,  only  the  inflammatioii 
takes  place  after  a  few  seconds,  a  thick  white  smoke  arising  pre- 
viously. If,  however,  the  oxidation  takes  place  slowly,  we  ob- 
tain a  transparent,  syrnp-thick  mass,  which  presents  a  eombnia- 
tion  of  oxide  of  stibethyl,  with  antimonite  of  stibethyl :  (StAeJ 
0,+2St03  (the  so-called  ethylstibethylic  acid).  We  obUin  the 
oxide  pure,  if  we  precipitate  the  sulpharic  acid  salt  with  baryta 
water,  and  from  the  abfiltered  solirtion,  precipitate  the  yet  dia* 
solved  baryta  by  carbonio  acid.  After  evaporation,  the  oxide 
remains  as  a  tenacious,  perfectly  water-dear,  transparent  masa, 
without  a  trace  of  crystallization.  Easily  soluble  in  water  and 
alcohol,  soluble  with  diflSculty  in  ether ;  tastes  bitter,  not  poi- 
sonous,  and  produces  no  vomiting ;  not  volatile.  Oxide  of  stibe* 
thyl  behaves  like  an  inorganio  base,  and,  with  acids,  gives  crya- 
taUizable  salts,  easily  soluble  in  water. 

Sulphate  of  Stibethyl :  (St Aej)0,+  2SO3,  is  obtained  by  decern* 
position  of  sulphide  of  stibethyl  with  sulphate  of  copper.  Forms 
small,  white,  inodorous,  aoid-reaeting,  bitter-tasting  crystals^ 
soluble  in  water  and  alcohol. 

Nitrate  of  Stibethyl:  (StAe3)0+2N0,.  When  stibethyl  is 
brought  together  with  fuming  nitric  acid,  it  inflames  with  an 
explosion.  In  dilute  aoid  it  dissolves  like  a  metal  under  evolution 
of  nitrous-oxide  gas.  Forms  from  the  aqueous  solution  by  spon* 
taneous  evaporation,  in  large,  transparent,  rhomboidal  crystals, 
which  are  easily  soluble  in  water  and  alcohol,  react  acid,  taste 
bitter,  and  melt  at  62.5^.  Detonates  by  heating. 
Stibeth  1  and  Sulphide  of  Stibethyl :  (StAe3)S^  If  we  boil  an 
Buiphun  ^      etheric  solution  of  stibethyl  with  washed  flowers  of 

sulphur,  and  pour  the  warm  etheric  solution  off  from 
the  excess  of  sulphur,  thus,  after  a  few  minutes,  the  fluid  stiffens 
to  a  heap  of  dazzling  white  crystal  needles,  which  smell  like  mer- 
captan,  easily  dissolve  in  water,  and  melt  above  100^  to  a  color- 
less fluid.  If,  into  fused  sulphide  of  stibethyl,  we  bring  a  piece 
of  potassium,  in  a  moment  vapor  of  stibethyl  is  evolved.  The 
solution  of  sulphide  of  stibethyl  precipitates  all  metal  salts  as 
sulphides  of  metals;  dilute  acids,  evolve  hydrosulphuric  acid 
instantly;  non-volatile.  Gives,  with  StS^,  a  yellow  insoluble 
compound,  (StAe3)S,+2StS3,  smelling  like  mercaptan. 

Selenium  behaves  to  stibethyl  quite  like  sulphur. 
Stibeth  1  and         ^^^»^*  of  Stibethyl:  (StAcj)!,.    We  add  iodine  in 
iodine.  ^  ^      Small  quantities  to  an  alcoholic  solution  of  stibethyl, 

until  the  color  no  longer  vanishes,  and  evaporate  the 
alcoholic  solutioh.  Crystallizes  in  completely  colorless,  long  nee* 
dies ;  smells  slightly ;  tastes  bitter ;  is  easily  dissolved  in  water, 
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alcohol)  and  ether;  melts  at  70^;  may  be,  with  caution,  gnblimed. 
Behaves  towards  chlorine,  bromine,  acids,  and  metallic  salts  like 
iodide  of  potassium ;  nitrate  of  silver  immediatelj  gives  a  pre- 
cipitate of  iodide  of  silver. 

Bromide  tjf  Stihethyl :   (StAej)Br,.      If  we  lot 
bromine,  in  drops,  fall  into  stibethyl,  each  time  in-  broxnine.  ^ 
flammation  takes  place.     If  to  an  alcoholic  solution, 
which  is  to  be  kept  cold,  we  add  bromine  in  small  quantities  so 
long  as  the  color  vanishes,  and  then  mix  the  solution  with  a  large 
quantity  of  water,  bromstibethvl  is  thus  separated  as  a  completely 
colorless  water-dear  fluid,  which,  at  — ^10^,  stiffens  to  a  snow- 
white,  crystalline  mass;  smells  disagreebly  like  turpentine;  excites, 
by  warming,  strongly  to  tears;  insoluble  in  water,  easily  soluble 
in  alcohol  and  ether ;  non-volatile,  and  behaves,  chemically,  quite 
like  bromide  of  potassium. 

Ckhride  of  Stibethyl:  (StAe^Cl,.    If  we  let  stib-  ^^^^^  ^  ^^ 
ethyl  fall  from  a  narrow  tube  into  a  balloon  filled  chlorine.  *^ 
with  chlorine,  it  is  inflamed  at  the  moment  of  con- 
tact.    Hydrochloric  acid  gas  is  decomposed  by  stibethyl  under 
evolution  of  hydrogen  and  formation  of  chloride  of  stibethyl ;  the 
same  follows,  when  concentrated  hydrochloric  acid  is  poured  over 
stibethyl.     If  we  mix  a  solution  of  nitrate  of  stibethyl  with  a 
strong  hydrochloric  acid,  chloride  of  stibethyl  is  immediately 
separated  as  a  colorless  fluid ;  strongly  refracting  light ;  smells 
like  turpentine ;  tastes  bitter ;  is  insoluble  in  water,  easily  soluble 
in  alcohol  and  ether;  is  fluid,  even  at  — 12^;  sp.  gr.  1.540;  not 
volatile ;  behaves  chemically  quite  like  chloride  of  potassium. 

Stibethylium:  StAe^.   At  present,  only  the  iodine  stibethylium. 
combination  is  known,  (StAeJI,  which  is  obtained, 
if  iodide  of  ethyl  be  added  to  stibethyl.     Crystallizes  in  beautiful 
long  needles,  which  are  easily  soluble  in  water  and  alcohol. 

Stihamyl:  StAmj,  appears  as  a  clear,  colorless  gtibamyl. 
fluid,  which  fumes  in  the  air,  but  does  not  inflame, 
and  forms  the  same  combinations  as  stibethyl ;  only  all  the  com- 
pounds are  fluid,  and  insoluble  in  water. 

£ti9ma?fAyZ  (Bismuth-Ethyl):  BiAe,.  Bismsethyl  is  BismsetliTl 
obtained  in  a  similar  manner  to  stibethyl,  under  the 
employment  of  bismuth-potassa.  It  exhibits  a  pale-yellow,  very 
thin-flowing  liquid  of  1.80  sp.  gr.,  distillable  only  with  water. 
Smells  disagreeable  like  stibethyl,  and  produces,  when  only  a 
trace  is  inhaled,  a  highlv  disgusting  burning  sensation  upon  the 
tongue.  In  the  air,  it  diffuses  thick  vapors,  and  inflames  under 
emission  of  copious  yellow  fumes  of  oxide  of  bismuth.  With  oxy. 
gen,  the  halogens,  and  sulphur,  it  combines  in  the  same  propor- 
tions as  stibethyl,  only  the  combinations  are  less  permanent ;  if 
we  leave,  e.  g.  the  alcoholic  solution  of  bismoethyl  some  time 
standing,  pure  iodide  of  bismuth  is  deposited.    Heated  il< 
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decomposes,  under  deposition  of  bismuth  and  evolution  of  a  gaae- 
ous  product ;  suddenly  exposed  to  a  high  temperature,  it  explodes 
with  great  violence. 

Platinum  bases.      Platinum  Bases.  By  the  action  of  ammonia  upon 

protochloride  of  platinum,  bases  are  formed,  which 
correspond  to  the  formulae  NH^Pt  and  N^H^Pt.  The  first  combi- 
nation may  be  considered  as  ammonia,  in  which  H  is  replaced 
by  Pt,  the  second  compound  is  then  constituted  according  to  the 
formula  (NH^Pt+NH^).  Similar  bases  also  arise  by  the  action 
of  methylamin  and  ethylamin  upon  protochloride  of  platinum. 
Thus  protochloride  of  platinum,  in  a  concentrated  solution  of 
methylamin,  changes  into  a  green  powder,  which  is  insoluble  in 
water,  and  consists  of  1  atom  methylamin,  NH,,C,H3  and  2PtCL 
If  this  combination  be  some  time  heated  with  excess  of  methyla- 
min in  a  stopped  flask  over  the  water-batb,  we  thus  obtain  crys- 
tals, which  consist  of  N,CXPfc+HCl«{NH.,C,H3+NH^Pt,C, 
H,)GL  Without  doubt  a  base  also  exists  »NU,Pt,aH.— NC. 
H,Pt. 


SIXTH  DIVISION. 


ORGANIC  COMBINATIONS  OF  HIGHER  ORDER,  WHOSE  RA- 
TIONAL  FORMULAS  ARE  NOT  YET  KNOWN. 

a.   SPECIAL  COMBINATIONS  OF  THB  YSOETABLB  KINGDOM. 


FirU  Group. 
TANNIN,  OR  TANNIC  ACID. 

In  many  plants,  particnlarlj  the  perennial,  organic  occmrence  and 
compounds  are  found,  which  possess  a  very  astring-  some  of  the 
ent  taste,  and,  on  account  of  their  property  of  form-  gencrui  proper- 
ing  leather  with  the  skins  of  animals  have  obtained  t^ii^ 
the  name  of  ^^'tanmrij*  or,  also,  on  account  of  their 
weak  acid  properties,  *Hannie  acid."    Almost  with-  Their  conBtita- 
out  exception  they  are  amorphous;  they  precipitate  ^^^ 
most  metallic  oxides  from  the  solution  of  their  salts;  give,  with  the 
salts  of  peroxide  of  iron,  blackish  blue  or  grayish  green  precipi- 
tates ;  with  the  bases  of  organic  salts,  with  glue  and  the  protein 
substances,  they  give  insoluble  compounds.     They  are  more  or 
less  completely  precipitated  from  their  solution  by  mineral  acids, 
and  give,  with  those  acids,   compounds  soluble  in  pure  water. 
They  are  easily  soluble  in  water  and  alcohol,  in  part  also  in  ether, 
and  in  their  perfectly  dry  state  they  suffer  no  change ;  in  their 
aqueous  solution,  on  the  contrary,  they  are  mostly  easily  decom- 
posed, partly  by  ferments,  partly  by  absorption  of  oxygen,  as  well 
as  by  the  action  of  dilute  acids  and  alkalies,  under  simultaneous 
production  of  acetic  acid,  and  deposition  of  new  acids ;  mostly 
soluble  with  difficulty  in  cold  water.   Thus  tannic  acid  decomposes 
into  gallic  acid ;  and  if  we  heat  gallic  acid  to  210  or  220^,  it  de- 
composes into  carbonic  acid  and  pyrogallic  acid.     As  gallic  acid 
relates  to  tannic  acid  (gall-nut  tannin),  catechuio  acid  relates  to 
catechu  tannin,  the  morinic  acid  to  morin  tannin,  and  the  quer- 
citronic  acid  to  quercitron  tannin.     Catechuic  acid  leaves,  by  dry 
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distillatioD,  pjrrooatectinio  acid,  and  the  qnercitronto  acid  leavei 
pyroquercitronio  acid.  If  we  treat  tanniiis  with  oxidizing  bodies, 
as  with  nitric  acid,  chromic  acid,  the  superoxidea,  farther  with 
chlorine  or  bromine,  the;  are  completely  destroyed,  nnder  prodne- 
tioa  of  formic  and  oxalic  acid.  The  solutions  in  excess  of  alkalies 
absorb  oxygen  with  extreme  rapidity,  and  assume  a  dark  color 
under  formation  of  new  products,  a  behavior  which  belongs  also 
to  all  aubetances  which  arise  from  the  decomposition  of  the 
tannins. 

From  all  these  circumstances,  as  well  as  from  their  high  atomic 
weight,  and  from  the  fact  that  they  possess  no  acid  properties 
corresponding  to  the  oxygen  they  contain,  it  appears  evident  that 
the  tannin  compounds  exhibit  higher  orders,  and,  without  doubt, 
consist  of  several  complex  atoms,  by  whose  separate  escape  the 
products  of  decomposition  are  determined.  If  we  compare  tannio 
acid  with  gallic  acid,  and  gallic  acid  with  pyrogallio  acid,  thus  are 
given  the  following  proportions: — 

Tannic  acid,  ....     CH-O,,"!  T,-ir  n  tt/\ 

Gallic      "      .     .     .     .     cXoI^l^'*^''""*'*'^*^****- 
Pyrogallic  acid,  .     .     .     CuH.Og  j  "         C,     0«. 

If  we  regard  the  measure  of  tannio  acid  as  constitated  of  the 
molecules,  C^H|0,+  C,0^+G,jHfO„  then  must  it  be  conTerted 
into  gallic  acid  by  losing  G^H^O^  and  this  into  pyrogallic  acid 
by  loss  of  Cfi,.  But  now  tannic  acid  saturates  8  atoms  base,  it 
contains  therefore  S  atoms  basic  water;  hence  ite  formula  is  3H0, 
C,,H,0,=  3IIO,C,HO,C,0„C„H,0,.  If  the  atom  group,  C,HO, 
unites  with  the  elements  of  2  atoms  water,  we  obtain  acetic  acid, 
C^H^O,,  and  0,0,  furnishes,  after  the  external  action,  carbonic 
acid,  formic  acid,  etc.*  The  same  relations  exist  between  catechu, 
tannin,  and  catechuic  acid ;  morua  tannin  and  morinic  acid  J 
coffee  tannin  and  viridinic  acid  (?],  and,  probably,  between  quer- 
citron tannin  and  quercitronic  acid.  The  constitution  of  the  tan- 
nins hitherto  analyied,  may  be  expressed  by  the  following  empiri- 
cal formulEc: — 

Catechu  tannin  Ci,!!,  Oj  =3H0,C,,H,0., 

Coffee         "  C,,II,  0„-3H0,C,,H,0,, 

Morus          "  C,  JI,  0,,-3H0,C,,H,0„ 

Gall-nut      "  C;,H,  0„-3HO,C,,H,0„ 

Bohea          «  C„fl.,0„=3HO,C„H,0„. 

•  Sereral  chemists  givs  for  tannic  acid  the  formula  C„II,0,„^rf}_ri,jO^  u>d  m- 
(ame  that  gallic  acid  a  formed  bj  trfuupo«itioD.  Tberefort  taanm  moat  ^t«  O* 
sBm«  weifrht  a*  gsilic  acid ;  but  we  coTer  obtaia  more,  at  the  highest,  than  86  per 
cent.  eiclusiTB  of  acetic  aeid,  which,  according  to  the  formula  C„II,0|„  cannot  b« 
formed.  The  quantity  of  gallic  acid  which  can  be  obtaioed  from  tannic  acid,  cor- 
responds quite  accurate!;  wilh  the  above  giren  quanlitj.  I  tlierefore  assome  «W 
for  coffee  tannin,  the  formula  C„H,Op  which  bett«r  agrecE  with  the  analjtieai 
ntalta,  tbta  the  formula  C^H^Op  Mpeciall;  in  the  proportion  of  hydrogen. 
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Tannin  is  employed  in  medicine,  and  finds  an  un-  ug^oftanmns. 
limited  use  in  the  tannery,  in  making  ink,  in  dyeing 
black ;  morns   tannin,  and   particularly  quercitron   tannin,  are 
yellow  coloring  matters.     Coffee  tannin  and  bohea  tannin  are 
desenring  of  notice  as  constituents  of  coffee  and  tea. 

Catechu  Tannin  (Catechu-Tannio  Acid):  C„HgOg  Catechu  tannin. 
oaSHOyCisHfO^  It  is  foctnd  in  catechu^  or  in  Terra 
japonica,  a  vegetable  extract,  which  is  procured  in  the  East  In- 
dies, by  boiling  the  fruit  of  the  Areca  palm.  The  Bengal  catechu 
must  come  from  Areea  catechu.  We  extract  catechu  with  ether, 
and  evaporate  the  etherio  solution  under  the  air-pump.  A  yellow, 
pure,  astringent-tasting,  amorphous  mass,  easily  soluble  in  alcohol 
and  water,  soluble  also  in-  ether.  It  precipitates  the  salts  of 
peroxide  of  iron,  with  a  grayish-green  color ;  gives,  with  tartar 
emetic,  no  precipitate,  and  behaves,  in  other  respects,  as  above 
mentioned.  The  combinations,  with  mineral  acids,  are  soluble  in 
water,  and  only,  in  part,  precipitable  by  an  excess  of  the  acids. 
A  dilute  aqueous  solution,  exposed  to  the  air,  is  colored  dark  red; 
if  the  dark  fluid  be  evaporated,  there  remains  a  dark-red  trans- 
parent mass,  only  in  part  soluble  in  water.  Tannin,  which,  like 
catechu  tannin,  forms  a  grayish-green  precipitate  with  the  salts  of 
peroxide  of  iron,  is  found  in  Artemisia  vulgaris^  absinthium^ 
Matricaria^  Verbena  off.j  Urtica  dioica^  in  the  root  of  Eathania^ 
etc. 

(M'ee  Tannin  (Kaffeeic  Acid):  C„HgO^,«8HO,  coffee tannin. 
Cj.H^Og,  or  2HO,C,4HgO^  is  found  in  the  coffee  ker- 
nel, in  the  Paraguay  tea  (the  leaf  of  Ilex  Paraguayensis)^  united 
to  oaffeein,  and  in  the  root  of  Chiococca  racemosa.  The  pounded 
coffee  kernels  are  boiled  out  with  alcohol,  afterwards  filtered  ;  the 
filtrate,  mixed  with  twofold  volume  of  water,  is  precipitated  with 
a  solution  of  sugar  of  lead,  and  the  obtained  precipitate  decom- 
posed by  hydrosulphuric  acid.  A  gum-like,  astringent-tasting, 
sourish  mass,  easily  soluble  in  water  and  Jilcohol.  It  dissolves  in 
concentrated  sulphuric  acid,  with  blood-red  color.  If  we  boil  the 
tannin  with  potash  lye,  we  obtain  an  acid  which  consists  of  C,,!!^ 
Oj.  The  salts  of  the  alkalies  and  alkaline  earths  absorb  oxygen 
from  the  air,  become  green,  and  are  converted  into  compounds  of 
viridinic  acid.  In  coffee  kernels  is  found  a  tannin  compound 
which  consists  of  7.50  potassa,  29.0  of  caffeein,  and  63.5  of 
tannin. 

Morus  Tannin  (Morin-tannic  Acid) :  C.gBLO,o—  Morua  tannin. 
SB.O^Ci^Hfi^.  It  is  found  in  yellow  wood  {Ftisticj 
Morus  tinctoria)j  in  common  with  morinic  acid.  The  deposit, 
which  is  found  in  the  middle  of  the  blocks  of  yellow  wood,  con- 
sists mostly  of  tannin.  This  is  boiled  out  with  water ;  during 
the  cooling,  the  tannin  is  mostly  precipitated  as  a  light  yellow  pow- 
der,  consisting  of  microscopic  needles.  Tastes  sweetish,  astring- 
ent, slightly  soluble  in  cold  water,  but  easily  soluble  in  warm,  as 
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well  as  in  alcohol,  wood-spirit,  and  ether.  Diteolyes  in  concen- 
trated sulphuric  acid,  with  yellow  color ;  if  the  freshly-prepared 
solution  be  diluted  with  water,  the  greater  part  of  the  tannin  is 
again  precipitated.  If  we  let  the  cold-prepared  snlphuric  acid 
solution  stand  a  few  days,  a  brick-red  powder  is  deposited,  th« 
rufimorinic  acid;  and,  if  this  be  heated,  sulphurous  acid  ia 
evolved,  under  diffusion  of  a  strong  odor,  like  phenol.  By  dry 
distillation,  we  obtain  pyromorin-tannin  (pyrocatechoin).  Ozidii- 
ing  acids,  as  nitric  and  chloric  acid,  and  chlorine,  completely 
destroy  the  tannin.  With  sulphate  of  protoxide  of  iron,  we  ob- 
tain, in  a  solution  of  tannin,  a  greenish-black  precipitate,  and, 
with  tartar  emetic,  a  yellowish-brown  one.  The  aark-yellow  solu- 
tion of  tannin,  in  pure  alkalies  and  in  their  carbonates,  becomes 
brownish-black  in  the  air.  Alum  produces,  in  a  solution  of  tan- 
nin, a  lemon-colored  precipitate;  by  addition  of  carbonate  of  pot- 
ash and  sugar  of  lead,  a  yellow  one,  which  is  soluble  in  boiling 
water,  and,  during  cooling,  is  deposited  as  a  lemon-colored  crys- 
talline powder ;  this  consists  of  4PbO,3Ci,H^Og«2PbO,C,8H,Oy 
-f  2PbO,2HO,C,8H,q-)-h  aq.  The  black  salts  of  peroxide  of  iron 
consist  of  Fe,03,8CjgH,Oy. 

Morus  tannin  difi'ers  from  the  other  tannins  in  the  property  of 
crystallizing,  and  in  its  difficult  solubility  in  cold  water,  as  well  as 
in  the  solubility  of  its  lead  salts  in  boiling  water  ;  but,  with  skins, 
it  forms  leather,  and,  therefore,  possesses  the  most  essential 
property  of  tannin. 

Quercitron  Tannin  is  scarcely  known.     Is  found 
vmerci    n      -  j^^  ^j^^  \)2lx)s.  of  Quercu%  tinctoria  (Quercitron),  in 

common  with  quercitronic  acid.    This  tannin  precip- 
itates the  salts  of  peroxide  of  iron,  green ;  it  precipitates  a  solu- 
tion of  glue,  and  combines  with  the  skins  of  animals. 
^  „     ^  ^  Tannic  Acid  (Gall-nut  Tannin) :  C,,BLO«— 8H0, 

Gau-nut  tan-       n    rr  n         Ti.  •    V        i  •  n        /    •  *T  ^ 

j^^  LigU^Ug.     It  IS  found  m  gall-nuts,  in  green  tea,  and, 

probably,  in  sumach.*  We  extract  gall-nut  powder, 
with  common  ether,  in  a  displacement  apparatus ;  thus  we  obtain 
two  strata,  of  which  the  lower  is  a  concentrated  solution  of  tan- 
nin in  ether ;  after  the  evaporation  of  this  in  a  vacuum,  the  pure 
tannin  remains  behind.  Instead  of  pure  ether,  we  can  employ  a 
mixture  of  ether  and  alcohol,  for  extracting.  Tannic  acid  is 
amorphous,  almost  colorless,  inodorous ;  tastes  in  the  highest  de- 
gree astringent ;  is  easily  soluble  in  water,  and  soluble  with  diffi- 
culty in  alcohol  and  ether ;  reddens  litmus.     Pure  tannic  acid  is 

*  It  hs8  been  assumed,  until  very  recently,  that  all  tannins  which,  like  gall-niit 
tannin,  giTC  a  brownish-blue  precipitate,  with  salts  of  peroxide  of  iron,  Ktt  identl- 
eal.  Such  tannins  are  found  in  the  entire  genus  Qutrcui,  particularly  in  the  bark 
of  Qitfmff  robur^  in  Tery  many  perennial  roots,  and  are  generally  called  oak  tan- 
nins ;  but  these  tannins  are  said  not  to  giTe  gallic  acid,  like  gall-nut  tmnniw^  umI^ 
also,  by  dry  distillation,  oo  pyrogallic  acid  is  obtained. 
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entirely  absorbed  from  its  aaueous  solution  bj  a  piece  of  cleaned 
bladder.  Toward  reagents,  it  behaves  as'  mentioned  above,  with 
the  general  properties  of  the  tannins.  Dilute  mineral  acids  pre- 
cipitate tannic  acid  from  the  aqueous  solution,  by  excess  of  the 
acids.  The  combinations  of- tannin  acid,  with  the  alkalieSy  are 
deposited,  if  to  an  alcoholic  solution  of  tannic  acid  an  alcoholic 
solution  of  potassa  be  added  cautiously  by  drops,  so  that  the 
tannic  acid  remains  in  excess.  The  potassa  compound,  after  be- 
ing washed  with  water,  is  completely  white,  crystalline,  and  easily 
soluble  in  water,  but  soon  suflers  decomposition ;  it  probably  con- 
sists of  (2KO,HO,C„H,Op)+2(8Ha,C„H,Op).  If  we  add  a  so- 
lution of  tannin,  in  drops,  to  an  excess  of  a  solution  of  sulphate 
qf  peroxide  of  sVon,  there  arises  no  blue  color,  because  the  perox- 
ide of  iron  is  reduced  completely  to  protoxide ;  if  we  reverse  the 
procedure,  we  obtain  a  blackish-blue  precipitate,  which  is  said  to 
consist  of  Fe,03,40igH,0|„  but,  probably,  is  tannate  of  protoxide 
of  iron  (ink,  black  colors).  If  the  compound  be  boiled  with  water 
it  becomes  colorless,  under  evolution  of  carbonic  acid.  Acetate 
of  lead  produces,  in  a  solution  of  tannic  acid,  a  white  precipitate : 
2PbO+G,gH30g,  and  tartar  emetic^  a  white  gelatinous  precipitate: 
St03,C„HgO„.  Tannic  acid  forms  insoluble  compounds  with 
organic  bases. 

Kino  Tannin  is  found  in  kino,  a  vegetable  ex-  Kino>taiiiim. 
tract  from'  Coccoloba  uvifera.     The  aqueous  decoc-  ; 

tion  of  this  extract  is  precipitated  by  sulphuric  acid,  the  precipi- 
tate, after  complete  washing,  is  dissolved  in  boiling  water,  and 
decomposed  by  baryta  water.  Appears,  in  pure  condition,  as  a 
red,  transparent,  cracked  mass,  easily  soluble  in  water  and  alco- 
hol, almost  insoluble  in  ether,  and  of  pure,  astringent  taste. 
From  the  aqueous  solution  there  is  deposited,  by  access  of  air, 
a  light-red  body,  not  particularly  investigated.  Mineral  acids 
precipitate  this  tannin  almost  completely  ;  it  gives  a  grayish-green 
precipitate,  with  salts  of  peroxide  of  iron,  and  none  with  tartar 
emetic. 

Cinchona  Tannin  (China  Tannin),  is  found,  with 
qninin  and  cinchonin  (cinchona),  in  the  different  cin-  2^^     * ***** 
chona  barks.     We  extract  the  bark  with  water  con- 
taining hydrochloric  acid,  boil  the  extract  with  magnesia,  dissolve 
in  acetic  acid  the  precipitate— consisting  of  tannin,  quinin,  and 
magnesia — precipitate  the  tannin  with  vinegar  of  lead,  and  de- 
compose the  tannate  of  lead  by  hydrosulphuric  acid.     A  mass 
easily  soluble  in  water,  alcohol,  and  ether,  of  slightly  yellowish 
color,  and  pure  astringent  taste.     Under  absorption  of  oxygen, 
there  is  deposited  from  the  aqueous  solution   a  red  body,  the 
cinchona  red  (Chinaroth).     Cinchona  tannin  behaves  to  acids  like 
eatechu   tannin ;  the  salts  of  peroxide  of  iron  are  precipitated 
graybh-greeni  and  those  of  tartar  emetic,  gray. 
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Bohea  Tannin  (Bohea-Tannic  Acid) :  C^fiJQj^^ 
l^h**  u^  8HO,a,H^O,o,  or  2H0,Ci,H^0„  is  found  with  tan- 
adcL^       ^      ^^^  ^^^^>  ^^  ^^^7  small  qnantitj  in  tea  (the  leaves  of 

Thea  JBohea).  We  mix  a  boiling  hot  aqneoos  decoc- 
tion of  tea  with  a  solution  of  acetate  of  lead,  remove,  after  24 
hours,  the  clear  solution  from  the  precipitate,  and,  with  ammonia, 
throw  down  the  bohea-tannate  of  lead,  which  consists  of  8PbO+ 
CjfH^Oio+Caq.  By  itself,  the  bohea  tannin  is  unknown. 
Products  of  the  -^  already  given  above,  tannic  acid  is  converted 
decomposition  into  gallic  fllbid,  by  the  escape  of  C4H.O^  and  it  it 
of  tannins.  very  probable  that  catechuic  and  morinic  »cid  are,  in 
1.  Humin-tan-   |jj^^  manner,  formed  from  the  corresponding  tannins. 

mo  acids.  tJr'  *"      .  J* »    yL  .  VT    I      ^"ijv-^***!^  ^mmmm^mmo. 

These  acids  differ  essentially  from  the  tannic  acids, 
because  they  do  not  precipitate  a  solution  of  glue,  do  not  combine 
with  animal  skins,  and  saturate  only  2  atoms  of  base.  But  they, 
like  the  tannic  acids,  possess  the  property,  in  their  aqueous  solu- 
tion, owing  to  the  presence,  in  excess,  of  pure  alkalies,  quickly  to 
absorb  oxygen,  and,  at  last,  to  be  converted  into  a  dark-colored 
substance.  These  acids,  which  I  call  humin-tannic  acids,  con- 
sist of : — 

Catechuic  Acid  Cj^H^O^ 
Morinic  "  C,,H,0„ 
Gallic  «      C,fi,,0^ 

Likewise  arises,  probably  from  coffee  tannin,  an  acid,  C^^Ufip 
which,  with  the  elements  of  1  atom  HO,  forms  viridinic  acid, 

CaLhuiJacid.  ^  Catechuic  Acid  {Ciite^^ 

Oj^H^O^ ;  armydrous,  Ci^H^O^,,  is  found,  with  cate- 
chu tannin,  in  catechu.  We  extract  these  by  cold  water  from  the 
tannin,  boil  out  the  residue  with  water,  and,  to  the  hot  filtered 
solution,  add  a  solution  of  acetate  of  lead  so  long  as  a  colored 
precipitate  is  formed ;  filter,  and  precipitate  the  catechuic  acid 
from  the  filtrate  by  vinegar  of  lead,  quickly  wash  the  yellow  cate- 
chuate  of  lead,  diffuse  the  precipitate  in  water  of  70^  to  80^,  and 
decompose  by  hydrosulphurio  acid.  From  the  warm  filtered  solu- 
tion the  catechuic  acid  separates,  during  the  cooling,  in  fine  white 
needles,  which  contain  one  atom  water  of  crystallization,  that 
escapes  at  100^ ;  tastes  bitter,  slightly  astringent,  melts  in  the 
heat,  dissolves  in  1133  parts  cold  water  and  4  parts  boiling;  easily 
soluble  in  cold  and  warm  alcohol ;  soluble  with  difficulty  in  ether. 
The  aqueous  solution  is  easily  decomposed  in  the  air.  By  the 
presence  of  carbonate  of  potassa,  the  catechuic  acid  is  converted 
into  rubinio  and  japonic  acid,  under  the  absorption  of  oxygen 
and  formation  of  carbonic  acid.  By  dry  distillation,  it  givee 
pyrocatechin  (pyromorinic  acid).  Catechuic  acid  does  not  drive 
carbonic  acid  from  its  compounds ;  the  aqueous  solution  of  the 
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acid  produces  a  blackish-blue  color  in  salts  of  protoxide  of  iron, 
containing  some  peroxide.  Nitrate  of  protoxide  of  mercury, 
chloride  of  gold,  oxide  of  silver,  etc.,  are  reduced  by  the  acid. 

Viridinic  Acid:  HO^QJRfi^.  If  the  aqueous  so-  viridinic  acid 
lution  of  coflee  tannin  be  mixed  ivith  excess  of  am- 
monia,  the  dark-yellow  fluid  assumes,  under  absorption  of  oxygen, 
a  bluish-green  color,  and  upon  the  addition  of  a  solution  of  acetate 
of  lead,  we  obtain  a  blue  precipitate  of  viridinate  of  lead:  PbO, 
Cj^IIflOy.  By  decomposing  the  lead  compound  with  hydrosulphuric 
acid,  evaporation,  etc.,  an  amorphous  mass  is  obtained ;  easily 
soluble  in  water;  this  mass  is  dissolved  in  hydrate  of  sulphuric 
acid,  with  a  carmine-red  color ;  if  we  mix  the  solution  with  water, 
blue  flakes  are  deposited. 

Caffeeie  Acid  is  obtained,  if  coffee  kernels,  freed  caffeeio  acid, 
from  tannin  by  extraction  with  alcohol,  be  boiled  out 
with  water,  the  aqueous  extract  precipitated  with  vinegar  of  lead, 
and  the  obtained  precipitate  decomposed  by  hydrosulphuric  acid. 
After  evaporation  of  the  aqueous  solution,  there  remains  a  dark- 
brown  extract,  which  tastes  very  sour;  is  very  easily  soluble 
in  water  and  alcohol,  and  by  nitrate  of  peroxide  of  iron,  is  colored; 
a  beautiful  emerald  green. 

Morinic  Acid  (yLoxxn):  C„H,0,=.2H0,C„H,0..  Moruuccid. 
If  we  let  a  concentrated  decoction  of  yellow  wood 
stand  a  few  days,  we  obtain  a  thick  deposit,  consisting  of  morin 
tannin  and  morinate  of  lime.  If  this,  after  pressing,  be  dissolved 
in  boiling  alcohol  and  the  solution  poured  into  twice  its  volume  of 
water,  the  morinate  of  lime  separates.  By  boiling  the  last  with 
alcohol  and  some  oxalic  acid,  filtering  the  hot  solution,  and  mixing* 
the  filtrate  with  cold  water,  we  obtain  morinic  acid  as  a  white,, 
crystalline  powder  of  bitter  taste,  which  becomes  yellow  in  the  air. 
Almost  insoluble  in  water,  easily  soluble  in  alcohol  and  ether.  By 
concentrated  sulphuric  acid,  it  is  absorbed  with  yellow  color,  and 
with  dilute,  it  is  colorless  like  morin  tannin ;  it  gives,  with  con- 
centrated nitric  ocid,  oxypikrinic  acid.  Alkalies  dissolve  morinic 
acid  with  yellow  color;  perchloride  of  iron  produces  a  garnet-red 
color,  and  sulphate  of  peroxide  of  iron  an  olive-green  precipitate. 
A  trace  of  ammonia  imparts  a  yellow  color  to  morinic  acid. 

Bufimarinic  Add:  Ci^H^O,.  From  the  cold  pre-  R^^^^rink  acid. 
pared  solution  of  morin  tannin  in  hydrate  of  sulphu- 
ric acid,  the  rufimorinic  acid  is  deposited,  after  some  time,  as  a  red 
powder,  which  is  obtained  pure  by  solution  in  alcohol  and  pre- 
cipitation with  water.  Appears,  after  drying,  as  a  beautiful  red 
powder ;  easily  soluble  in  alcohol,  soluble  with  difficulty  in  water, 
and  scarcely  soluble  in  ether.  This  powder,  by  boiling  with  baryta 
water,  is  said  to  be  again  converted  (how?)  into  morin  tannin. 
Brought  together  with  the  slightest  portion  of  ammonia,  rufimori* 
nio  acid  assumes  a  splendid  carmine-red  color.  The  dark  scarlet-^ 
26 
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red,  crystalline  lead  salt  consists  of  2PbO,C^H,0,.  Rafimorinio 
acid  is  said  to  be  identical  with  carminic  9kcia  {vide  Coloring  Mat- 
ters.) 

Quercitronie  Acid  (Qaercitrin):    HO,C,^H-Op  or 
Quercitromo       HO,a.H,0,.   We  extract  the  bark  of  Quereus  tine^ 

toria  (Quercitron)  with  alcohol,  remoye  the  tannin 
by  a  moistened  bladder,  distil  off  the  alcohol,  dissolye  the  crystal- 
line crusts  deposited  in  the  residue  in  alcohol,  precipitate  the 
coloring  matter  by  water,  and  purify  it  by  recrystallisation  from 
alcohol.  Crystalline,  sulphur-yellow,  inodorous  powder ;  alightly 
bitter;  is  dissolyed  in  400  parts  boiling  water,  and  in  4  to  6  parts 
absolute  alcohol.  Giyes,  by  dry  distillation,  pyroquercitrin  (?)•  In 
the  air,  the  solution  assumes  a  brown  color.  If  we  eyaporate  the 
alkaline  solution,  the  residue  no  longer  contains  auercitronio  acid. 
The  hot  alcoholic  solution  giyes,  with  sugar  of  lead,  a  beautiful 
yellow  precipitate,  PbOyCisUsOg.  Finds  employment  in  the  yel- 
low dyery. 

OaUicacid.  GaUic  Add:  C,,Ufi,,^2IlO,C,,Ufi.^Q.    Gal- 

lie  acid  is  found  in  many  plants  with  tannin.  If  we 
let  gall-nut  powder,  moistened  with  water,  stand  a  long  time,  the 
tannin  yanishes,  and  is  also,  by  exclusion  of  air,  conyerted  into 
gallic  acid  by  a  process  of  fermentation;  gall-nut  tannin  soffers 
the  same  change,  if  it  be  boiled  a  short  time,  under  exclusion  of  air, 
with  dilute  hydrochloric  or  sulphuric  acid,  or  with  a  dilate  alkali 
solution;  we  obtain  gallic  and  acetic  acid.  If  we  leaye  an  aqaeous 
solution  of  tannin,  in  contact  with  air,  after  some  time  gallic  acid 
is  deposited,  under  absorption  of  oxygen,  and  simultaneous  pro- 
duction of  carbonic  acid.  A  saturated  solution  of  tannin  in  mode* 
rately  concentrated  potassa  solution,  exposed  to  the  air  in  a  flat 
yessel,  becomes,  by  degrees,  opaque,  under  formation  o{  tatinozjflie 
acid  (Cj^HgO,^?)  and  carbonic  acid,  and  if  the  dark-colored  fluid 
be  heated  to  boiling,  the  tannoxylic  acid  is  conyerted  into  gallic 
acid.  Gallic  acid  is  most  easily  obtained  by  digestion  of  gall-nut 
tannin  with  dilute  hydrochloric  acid;  treatment  with  animal  char- 
coal and  recrystallization.  Crystallizes  in  long,  slightly  acid 
astringent  needles;  requires  100  parts  cold  water  and  8  parta 
boiling  for  solution ;  easily  soluble  in  alcohol  and  soluble  with  dif- 
ficulty in  ether.  At  210  to  215°  it  decomposes  into  pyrogallio  and 
carbonic  acid ;  the  aqueous  solution  soon  decomposes  in  the  air 
under  production  of  mould.  It  behaves  towards  oxidizing  bodies 
like  the  tannins.  By  concentrated  sulphuric  acid,  it  is  dissolyed 
with  a  purple  color;  if  the  solution  be  heated  to  140^  red  crystals 
of  rufingallic  acid  are  precipitated.  If  we  boil  gallic  acid  with 
acid  carbonate  of  lime,  it  is  thus  changed  into  gallerythric  acid* 
Although  gallic  acid  is  yery  weak,  it  combines  with  all  bases,  and 
gives,  in  part,  crystallizable  salts.  The  alkali  salts  decompose  by 
excess  of  base  under  access  of  air,  become  dark  colored,  aac^ 
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under  absorption  of  oxjsen,*  are  converted  into  tanno-melanie 
acid  iolti.  The  compounds  with  the  alkalies  are  obtained  in  a 
similar  way  to  the  corresponding  ones  of  gall-nnt  tannin.  The 
potassa  salt  appears  as  a  white,  crystalline,  loose  powder;  ^easily 
soluble  in  water,  and  ■■2KO,3C,4U40.+6aq«  Salts  of  peroxide 
of  iron  are  colored  dark-blae  in  the  cold  by  gallic  acid;  by  heat- 
ing, the  color  vanishes;  a  definite  compound  with  iron  appears 
not  to  exist.  Gallates  of  the  alkalies  give,  with  tartar  emetic,  a 
white  precipitate. 

Tanno-melanic  AM:    213.0,C^Ufij.    If  we  let 
a  solution  of  gallic  acid  in  excess  of  potassa  stand,  acii^°**  *^^ 
until  acetic  acid  no  longer  precipitates  gallic  acid, 
then  oversaturate  the  whole  with  acetic  acid,  and  evaporate  upon 
the  water-bath,  there  remains,  after  extracting  the  residue  with 
alcohol,  a  body  soluble  in  water.    This  body  gives,  with  sugar  of 
lead,  a  brownish  black  precipitate,  which  consists  of  2PbO,C}4H^O,. 

Hufin-gallic  Acid  (Para-ellagic  Acid,  Rubi-gallic 
Add):  C^H.C,.  Production,  tiufc  (Jallio  Acid.  Shin-  J^S!""^*^^^ 
ing,  almost  scarlet-red  crystals,  which  are  dissolved 
in  8000  parts  water.    From  the  alkaline  solution  it  is  deposited 
after  a  time  in  red  crystals  easily  soluble;  salts  of  peroxide  of 
iron  are  colored  violet. 

JEUagie  Acid:  2H0,CMH,0y,  is  formed  with  gal-  EUagicacid. 
Uc  acid  by  spontaneous  decomposition  of  gall-nut 
eitract;  it  is  found  in  many  benzoins,  particularly  in  those  of 
Ooromandel ;  it  is  said  also  to  occur  in  the  root  of  Tormentilla 
efw^a.  EUagic  acid  is  insoluble  in  boiling  water,  and  can,  there- 
fere,  be  separated  from  gallic  acid ;  from  the  solution  in  dilute 
potassa,  it  is  precipitated  by  an  acid.  Slightly  yellowish-colored 
powder ;  tasteless  and  inodorous ;  insoluble  in  water,  alcohol,  and 
ether.  If  we  let  the  alkaline  solution  stand  in  the  air,  we  obtain 
dark-blue  crystals  of  glauethtnelanate  of  potassa. 

Pyrotannie  Aoid$.     The  pyrotannic  acids  arise  p^^^  . 
by  heating  the  humin-tannic  acids  under  simultane-  a^da!**^^ 
0U8  production  of  carbonic  acid;    they   contain   2 
atoms  less  carbon   than  the.  humin-tannic  acids,  scarcely  pos- 
sess acid  properties,  likewise  saturate  2  atoms  of  base,  and  in  the 
alkaline  solution  entirely  absorb  the  oxygen  from  the  air  under 
complete    decomposition,    and    can,   therefore,  be    employed    in 
eudiometrical  researches.     With  pyrotannic  acid,  rubinic  and  ja- 
ponic acid  agree  in  constitution. 

Pj/romortn'tannic  Acid  (Pyrocatechin) :  2H0,C„ 
H^O^  is  formed  by  dry  distillation  of  catechuic  acid,  of  t^,^"lci"i. 
morintannin,  and  morinic  acid.   It  sublimes  similar  to 
benzoic  acid  in  broad,  very  shinine  leaflets,  and  is  deposited  from 
the  aqueous  solution  in  small,  shining,  rhombic  crystals;  tastes 
bitter,  and  burning;  melts  at  100^;  easily  soluble  in  water  and 
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alcohol,  and  soluble  with  difficulty  m  ether;  the  aqneoua  Bolation 
becomes  red  in  the  air  and  black  by  the  presence  of  alkalies. 
Gives  no  precipitate  with  a  solution  of  glue,  tartar-emetic,  and 
quinin  «8alts.  A  sugar  of  lead  solution  produces  a  white  precipi- 
tate, which  consists  of  2PbO,G,,U40^  Perchloride  of  iron  even 
in  very  dilute  solution,  assumes,  upon  the  addition  of  pyromorin- 
tannic  acid,  a  beautiful  green  color ;  ammonia  converts  the  color 
into  violet. 
Rubinic  acid.         Bubintc  Add :  C„H,Oe  or  C^H^O^^    If  a  solution 

of  catechuic  acid  in  carbonate  of  potassa  be  left  to 
spontaneous  evaporation,  the  residue  contains  mbinate  of  potassa. 
If  we  mix  the  solution  of  rubinate  of  potassa  with  hydrochloric 
acid,  the  precipitate,  after  drying,  is  japonic  acid. 
Japonic  Mid.  Japonic  Acid:  HO,C„H,0„  appears  as  a  black 

acid-reacting  mass,  scarcely  soluble  in  water,  which 
forms  with  bases  dark-colored  uncrystalline  salts.    The  anhydrous 
japonic  acid  is  isomeric  with  chinon. 
Pyrogaiuc  acid.      PUrogoUic  Add:  Cj^Ufi^.      If  gallic  acid  dried 

at  100^,  be  heated  in  a  small  retort  (best  in  a  chlo- 
ride-of-zinc  bath)  to  210^,  pyrogallic  acid  sublimes  in  white,  in- 
odorous, very  bitter  leaflets ;  does  not  react  acid ;  is  diasolved  in 
3|  parts  water ;  if  the  solution  be  evaporated  in  a  vacnuqn,  the 
acid  crystallizes  in  anhydrous  needles.  Easily  soluble  in  alcohol 
and  ether;  melts  at  115^;  sublimes  at  210^  in  colorless  vapor, 
which  is  slightly  suffocating,  and  excites  coughing.  A  solution 
in  excess  of  potash-lye  becomes  dark-colored  in  the  air,  under 
production  of  acetate,  formate,  and  carbonate  of  potassa.  Oxidiz- 
ing acids,  as  well  as  the  halogens,  destroy  the  acid  in  a  mo- 
ment. The  alkali  salts  are  easily  soluble  in  water;  the  potassa 
salt  crystallizes  in  white,  rhombic  tables.  The  lead  salt,  2PbO, 
Ci^n^Og,  appears  as  a  flocculent,  voluminous  precipitate. 
Meian     lUc  Melan-gallic  Add:   HOjC^HjO,,  is  formed   by 

ackL °  ^   ^      heating  gall-nut  tannin,  gallic  acid,  and  pyrogaHio 

acid  to  240^.  It  is  precipitated  from  the  alkaline 
solution  by  an  acid,  as  a  black,  shining,  tasteless,  and  inodorous 
mass,  insoluble  in  water,  alcohol,  and  ether  ;  it  expels  carbonic 
acid  from  the  alkali  carbonates.  The  neutral  alkali  solution  gives 
black  precipitates  with  solutions  of  the  salts  of  the  alkaline  earths 
and  of  oxides  of  the  heavy  metals. 

Second  Group, 

LICHEN  ACIDS. 
Occurrence  and      To  the  tannins  are  directly  allied  a  few  weak 

^oTthe^c^hen  ^^^^?»  ^'^^^^  ^^®  f^**^^  ^^  different  lichens,  and  are 
acids.  particularly   distinguished  by  easily  dividing  into 

new  compounds,  and,  therefore,  like  the  tannins,  can 
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ba  regarded  as  coostitated  of  eevenil  molecules ;  the;  differ  from 
the  taanins,  by  their  difBcnlt  aolnbility  in  water.  The  compounds 
of  this  group,  at  present  known,'  correspond  to  the  following 
formulte :  — 

Alphaoraellic  Add  (RoccelHc  Acid)    .     HO,Ci„ir,  0„ 

BetaoFBellic  "  (Roccic  Acid)        .     HO,C„H,/J,„ 

Evernic  '*  ,     HO,C,,H,„0,„ 

Gjrophanic  "  (Lecanotaric  Acid)    HO,CjoII,jO,„ 

Erythriuio  "  2H0,C„H^0,„ 

Usinio  "  HO,C„H,gO,„ 

Chrysophanio   "  310,0^11,^0,^, 

Cetrario  "  nO,Cj,H,,0„. 

If  wo  boil  alpbaorsellic  acid  with  baryta  water,       . 
it  ie  converted,  by  absorption  of  one  atom  of  water,  ^^00. 
into  orsellinic  acid,  HO,C„H,Oj,  which,  by  longer 
boiling,  divides  into  orcin,  C^fifi^,  and  2  atoms  carbonic  acid. 
If  we  boil  betaorsellic  acid  with  water,  it  divides  into  orsellinic 
acid  and  roccellinin,  C„H,Oj ;  in  like  manner,  evernic  acid,  by 
taking  up  the  elements  of  2  atoms  water,  separates  into  orsellinic 
and  everninic  acid,  C,,H,oO,.     Gyrophanio  acid  decomposes  into 
orsellinic    acid   and    into   G^H^O,,  (?),   and  1  atom    erythrinic 
Mid,  +2H0,  are  equal  to   1   atom  orsellinic  acid  and  1  atom 
pikroerytbrin,   G„H,,0,^.     Usninic,  chrysopbanic,  and    cetraric 
aoid'give  no  orsellinic  acid.     Then  the  orsellinic  acid  again  divides 
into  carbonic  acid  and  orcin,  hence  the  acids  which  give  orsellinic 
aeid  can  be  expressed  by  the  following  formulae  :  — 

Alphaoraellic  Acid  310, 0,0 -C„H,0,+  -  HO,C.,H.  0„ 

Betaorseliio  "  HO,C,0."C,.n.O,+  C„H,  0,  -  HO,C„H„0,„ 
Evernic  "    HO,C,0/C„H,0,+C„H,  0,  -  H0,C3.H„0,„ 

Ojrophanic  "  1I0,C,0,'C,,II,0,  +  C_H„0,-  HO,C„H„0,„ 
KKythrio  "  2UO,C,0,-0„H.O,+  C^H,,0„-2IIO,C«H,,0„. 

If  orcin  be  exposed  to  the  common  action  of  ammonia  and  oxy- 

!en,  it  is  converted  into  a  red  coloring  matter,  orceinic  acid, 
'Cj^HjOg,  which  forms  violet-red  compounds,  with  the  alkali 
bases.  Now,  1  atom  of  orcin  is  C,,H,0«+0,+NH,— NC„H,0, 
+4H0.  The  employment  in  the  dycry  of  lichens,  which  afford 
orsellinic  acid,  depends  upon  this  coloring  matter.  If  it,  in  a 
pulverized  condition,  be  exposed  to  the  influence  of  water,  air, 
and  ammonia,  the  already  mentioned  division  and  production  of 
coloring  take  place  by  a  fermentation  process  {vide  under  Orseille 
[orchiin  and  Litmus). 

We  oDtain  the  lichen  aoida  from  the  lichens  by  boil-  ^^ 
ing  the  latter  with  excess  of  milk  of  lime,  and  decom-  ]^^],ga  goias. 
posing  the  obtained  solution  by  hydrochloric  acid.  The 
gelatinous  precipitate  is  dissolved  in  warm  (not  boiling)  alcohol ; 
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during  the  cooling,  the  acid  is  deposited,  and  it  is' purified  by 
recrjstallizi^ion  and  treatment  witb  animal  charcoal. 
Lichen  acids  ^Iphaorsellie  Acid  (Roccellic  Acid):    HO,C,^H^ 

which  give  or-  0^,  is  found  in  a  South  American  variety  of  RoeeeOa 
seiiinic  acid.  tinctorta.  Colorless  cystals,  scarcely  soluble  in  wa- 
aciu*'"'"'''^''  ter,  but  easily  soluble  m  alcohol  and  ether ;  the  al- 
coholic solution  reddens  litmus ;  it  gires,  with  alka- 
lies and  alkaline  earths,  crystallizable  salts,  easily  soluble  in 
water.  If  a  solution  of  chloride  of  lime  be  poured  upon  the  acid, 
the  latter  immediately  assumes  a  deep-red  color ;  by  degrees,  the 
color  vanishes  under  production  of  a  dark-green,  uncrystalliaable 
body.     The  Baryta  salt  consists  of  BaO,C,^H-Oy. 

Betaorsellic  Acid  (Roccic  Acid) :  KOjC^^fi^^j  is 
acid.^"*   ^       found  in  Roeella  tinctoria^  from  Cap^  of  Qood  Hope. 

In  the  production,  according  to  the  above-described 
manner,  we  obtain  a  mixture  of  betaorsellic  acid,  with  roccellinin. 
The  separation  takes  place  by  warm  water,  in  which  betaorsellic 
acid  is  rather  easily  dissolved.  In  properties,  it  agrees  with 
alphaorsellic  acid>  but,  by  boiling  with  water  and  alcohol,  it  is 
decomposed  into  orsellinic  acid  and  roccellinin. 
Evemic  acid.  Evemic  Acid :  H0,G3^H^0,^,  is  found  in  JEvernia 
prunastri.  Crystallizes,  colorless,  almost  insoluble 
in  cold  water,  soluble  with  difficulty  in  boiling,  easily  soluble  in 
alcohol  and  ether,  inodorous,  and  tasteless.  Chloride  of  lime 
imparts  a  yellowish  color  to  evemic  acid;  the  solution,  in  an 
excess  of  ammonia,  becomes,  when  exposed  to  the  air,  dark-red. 
If  we  boil  the  potassa  salt,  KO,C34H|0Oj4,  consisting  of  silky  orys- 
talR,  with  a  dilute  solution  of  potassa,  we  obtain  everninic  acid, 
and,  by  long  boiling  with  baryta  water,  carbonic  acid,  and  orcin.  . 
Since  evemic  acid  furnishes  no  orcin,  it  is  to  be  assumed  that 
evemic  acid  divides  into  orsellinic  and  everninic  acid. 

.     .  G^yro/>Aam<?  ^c»y  (Lecanotaric  Acid):  HO,C,ftH„ 

aod^^  ^^^        ^w  's  found  in  different  species  of  gyrophan  and 

\n  Lecanora  tartarea.  Forms  small  soft  crystals; 
colorless  and  tasteless;  insoluble  in  boiling  water,  soluble  witb 
difficulty  in  alcohol  and  ether.  A  solution  of  chloride  of  lime 
colors  the  solution  red.  Gives,  after  long  boiling  with  alkali  bases, 
orcin  and  ci(rbonic  acid ;  decomposes,  therefore,  at  first,  probably 
into  orsellinic  acid  and  C^^HjoO,. 

Erythric  acid.         JErythric  Acid  (Roccifucic  Acid,  Erythrine):  2H0, 

C^HjjO^,  is  found  in  Roccella  tinctoria  var.  fucifor- 
miSy  or  Roccella  montagnei.  Crystallizes,  colorless,  and  inodorous; 
is  dissolved  in  240  parts  boiling  water,  almost  insoluble  in  cold, 
easily  soluble  in  alcohol  and  ether,  sharply  acid;  is  colored  blood- 
red  by  chloride  of  lime.  By  boiling  with  water,  it  is  decomposed 
into  orsellinic  acid  and  pikroerythrin,  and  by  boiling  with  baryta 
water,  leaves  with  pikroerythrin,  ervthrolinic  acid,  which,  bow- 
erer,  is  probably  identical  with  orsellinic  acid.     Gives  orcin  by 
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dry  distillation.  Easily  soluble  in  pare  alkalies  and  their  carbo* 
nates,  in  lime  water  and  baryta  water.  Perchloride  of  iron  colors 
the  alcoholic  solution  purple-red. 

Add  from  Lecanora  parella  (Lecanoparic  Acid).  Lecanopario 
In  this  lichen  an  acid  is  found,  which,  by  boiling  with  acid. 
lime,  decomposes  into  orsellinic  acid  and  parellicfacid, 

Orsellinic  Acid  (Lecanoric  Acid) :  HO,C,ftHjOg.  ^^ 
From  its  combination  with  bases,  orsellinic  acid  is  compo^on  ^ 
precipitated  with  hydrochloric'  acid.  It  crystallizes  the  lichen  acids, 
from  water  or  dilute  alcohol  in  colorless  sharply  sour 
and  bitter  prisms ;  rather  easily  soluble  in  boiling  Water ;  a  solu- 
tion of  chloride  of  calcium  produces  a  transient  violet  color. 
Becomes  deep-red  in  the  air  by  presence  of  ammonia.  Gives, 
with  baryta,  an  easily  soluble  salt. 

Orsellinate  cf  Ethyl  (Erythrin  Ether,  Lecanora 
Ether,  Pseudoerythrin).  If  we  boil  orsellic,  erythric,  ^jJriL     ^' 
or  alphaorsellic  acid  with  alcohol,  we  obtain  micace- 
.  ous,  colorless  leaflets;  easily  soluble  in  boiling  water,  soluble  in 
alcohol  and  ether ;  at  first  tasteless,  but  afterwards  taste  burning. 
By  heating  with  hydrate  of  potassa   decomposes  into   alcohol^ 
orcein,  and  a  few  other  products.     The  compound  of  oxide  of 
methyl  is  procured  in  the  same  way. 

Roccellinin:  CjgH.Oy.     Production  vide  Betaorsel-  Roccellinin. 
lie  Acid.    White,  ciliary,  silky  crystals ;  insoluble  in 
boiling  water;   colored  permanently  light-green  by  chloride  of 
calcium ;  reddens  in  the  air  by  the  presence  of  ammonia,  but  gives 
no  orcin  by  boiling  with  baryta  water. 

7Jo(?(reZKn  (Roccellous  Acid) :  HO,C^H„0„  is  found  Rooceiiousacid. 
in  Roccella  tinctorial  and  is  not  to  be  confounded 
with  roccellinin.  Wo  obtain  roccellous  acid,  if  the  lichens  are  ex- 
tracted with  aqueous  ammonia,  the  solution  diluted  with  water  and 
precipitated  by  chloride  of  calcium,  and  the  precipitate  decomposed 
by  hydrochloric  acid.  From  the  etheric  solution  it  forms  fine, 
silken,  tasteless,  and  inodorous  crystals  insoluble  in  water,  but 
soluble  in  alcohol  and  ether;  melts  at  130^,  and  burns  like  a  fat. 

Pikroerythrin  (Roccinin,  Tclery thrin  ?):  Cj^Hj^O„.  piju-oeiTthrln. 
Production,  see  Erythric  Jtcid.  We  neutralize  ery- 
thric acid  with  baryta  or  lime,  boil,  decompose  with  hydrochloric 
acid,  filter  off  the  erythrolinic  acid,  and  evaporate  the  filtrate  con- 
siderably. After  a  few  days,  the  pikroerythrin  is  deposited  in 
crystals  and  is  purified  by  recrystallization  from  boiling  water. 
Small,  colorless,  bitter-tasting  needles,  united  in  heaps,  which  are 
colored  dark-red  by  the  action  of  ammonia  and  oxygen,  and  by  a 
solution  of  chloride  of  lime.  By  continued  boiling  with  water,  it 
suffers  scarcely  any  decomposition,  but  by  boiling  with  baryta 
water  decomposes  into  erythroglucin,  orcin,  and  carbonic  acid; 
gives,  by  heating,  orcin. 
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Eiythroglucin.        Erythroglucin  (Rocceglucin,  Pseudo-orcin,  Ery- 

thromannit) :  G^H^O^^f),  forms  colorless,  neutral, 
sweet-tasting  crystals,  often  an  incn  long,  of  a  diamond  lustre ; 
soluble  in  water  and  alcohol ;  quite  indifferent ;  is  not  changed  by 
chloride  of  lime,  and,  with  nitric  acid,  gives  nitroerythrojzlucin,  a 
violently  exploding  nitrogen  compound  «aC^H„Oi^lONO^(?). 
Eveminio  acid.      Eveminic  Add :  CjjHj^Og.    ^e  let  evernic  acid, 

with  a  pure  solution  of  potassa  in  excess,  boil  a  few 
minutes,  neutralize  the  dark-brown  fluid  with  carbonic  acid,  eva- 
porate, and  by  hydrochloric  acid  decompose  the  everninate  of 
potassa,  which,  after  some  time,  separates.  Produces,  from  the 
hot  aqueous  solution,  long,  capillary,  silky,  inodorous,  and  taste- 
less crystals;  slightly  soluble  in  cold  water;  easily  soluble  in 
boiling,  as  well  as  in  ether  and  alcohol.  Is  colored  yellow  by  a 
solution  of  chloride  of  lime;  gives  no  orcin.  The  baryta  salt, 
BaOyCjgHgO^,  crystallizes  in  fan-shaped  groups  of  prisms.  Ever^ 
ninate  of  ethyl  is  tasteless  and  inodorous;  insoluble  in  water,  solu- 
ble in  alcohol  and  ether;  melts  at  56^. 
Q^)j^  Or«n  (Roccin) :  Oj^B[,0^+2aq,  is  obtained  quite 

pure  by  long  boiling  orsellinic  acid  with  water,  as 
well  as  by  dry  distillation  of  lichen  acids.  We  obtain  orcin  di- 
rectly from  lichens  by  extracting  the  latter  with  lime  and  water, 
and  long  boiling  the  obtained  extract ;  we  afterwards  precipitate  the 
lime  by  carbonic  acid,  evaporate  and  dissolve  the  residue  with  boil- 
ing alcohol.  Or,  we  boil  the  lichens  with  alcohol.  Crystallizes  in 
colorless  prisms ;  easily  soluble  in  water  and  alcohol ;  tastes  aroma- 
tically  sweet;  melts,  and  may  be  sublimed  unchanged.  Nitric  acid 
colors  orcin,  at  first,  blood-red,  and  later  complete  decomposition 
takes  place.  With  bromine  we  obtain  Cj^H^BrjO^.  A  solution  of 
chloride  of  lime  colors  it  violet;  gives,  with  oxide  of  lead,  a  com- 
pound rsSPbOjC^HgO,. 
Orcein.  •   Orcein  (Roccein,  Orceic  Acid):    NCj^H^O^.     We 

let  moistened  finely-ground  orcin  stand  under  a  bell 
glass  with  aqueous  ammonia,  until  a  dark  fluid  is  formed,  dilate 
with  water,  to  which  a  few  drops  of  ammonia  have  been  added, 
and  precipitate  the  orcein  from  the  reddish  violet  solution  by 
acetic  acid.  A  dark-brown  powder;  gives,  with  ammonia,  a  deep- 
red  solution,  and  with  fixed  alkalies  a  violet  one,  which  is  bleached 
by  hydroBulphuric  acid,  without  deposition  of  sulphur;  acids  again 
restore  the  red  color  under  evolution  of  hydrosulphuric  acid. 
With  nitrate  of  silver  the  ammonia  solution  gives  a  dark  violet 
precipitate  =2AgO-f-NC,,H,0,(?).* 

*ORCIIILL  AND  LITMUS. 

Under   Orchille  (Archil,  Orseillc),  pertiOf  and  cudbear  is  understood 

Onellle.  a  pasty  mass,  which  occurs  in  commerce  as  a  coloring  matter,  and  is 

procured  fW>m  the  aboTe-mentioncd  lichens.     For  Uiis  purpose  are 

used  particularly  Liehm  roceellut,   Variolaria  dtaihata,  Oyrophora  jnutuiata^  etc. 
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Usnic  Acid :  C^ifiu'     ^  tody,  widely  diffused  2  Lichen 
in  lichens ;   is  found  in  the  species  U9nea  ( Usnea  Mids,  which 
jtoriday  hirta^  plicata^  barbata)^  Parmeliaj  probably  conuin  no 
in  all  species  of  Oladoniay  Lecanora^  etc.     Forms,  ^^^^^^erefow^' 
from   the  etheric  solution,  sulphur-yellow,  brittle,  also  ^ve  no   * 
prismatic  crystals ;  insoluble  in  water,  soluble  with  orcin. 
difficulty  in  alcohol  and  ether;  melts  at  200^,  like  a  Usnio  a«id. 
resin;  sublimes,  in  part,  unchanged  under  evolution 

The  lichen  powder  is  made  into  a  paste  with  urine,  and  in  a  warm  room,  with  ac- 
cess of  air,  left  to  fermentation.  After  five  or  six  weeks  the  formation  of  pigment 
is  terminated.  The  urea  of  the  urine  ftimishes  ammonia,  which,  in  common  wHh 
the  oxygen  of  the. air,  acts  upon  lichen  adds,  whereby  the  latter  are  converted 
into  coloring  matters.  One  would  coigecture  that  the  coloring  matter  present  in 
orchill  must  be  orcebi;  but  the  researches  before  us  hare  never  rendered  that 
coigecture  satisfactory;  they,  however,  require  repetition.  According  to  them, 
orchill  contains  two  coloring  matters,  the  alphaorceln  and  betaorcefn,  which  neither 
in  constitution  nor  In  physical  relations  agree  with  orcein ;  thus  alphaorce][n  con- 
sists of  NCjgH.QOg,  and  betaorcein  of  NC|gH,gO.;  both  possess  a  beautiful  red  color, 
are  only  slightly  soluble  in  water,  but  are  ratner  easily  soluble  in  alcohol  with  a 
red  color.  By  salts  they  are  completely  precipitated  from  the  aqueous  solution. 
By  oxidation,  alphaorceln  appears  to  be  converted  into  betaorcefn. 
They  dissolve  in  alkali  fluids  with  beautiful  purple  color ;  if  we  satu-  Alphar  and 
rate  the  solution  with  common  salt,  we  obtain  precipitates,  which  con-  betaorcein. 
sist  of  the  alkalies  and  the  coloring  matters.  If  we  conduct  hydro- 
■ulphuric  acid  into  an  alkali  solution  of  these  matters,  the  solution  is  bleached 
without  deposition  of  sulphur ;  by  heating,  the  solution  again  assumes  its  former 
eolor  under  evolution  of  HS.  The  same  follows,  if  hydrogen,  at  the  moment  of  its 
liberation,  comes  in  contact  witii  the  coloring  matter ;  in  the  air  the  colorless  fluid 
acain  assumes  the  red  color.  A  solution  of  the  coloring  matter  in  ammonia  gives 
differently  colored  precipitates  with  the  oxides  of  the  heavy  metals.  Perhaps  these 
coloring  matters  are  paired  compounds  of  orcein  with  hydrocarbons.  Orchill  finds 
employment  in  dyeing,  but  the  coloring  matters  are  not  durable. 

Liimus  (Toumesol)  is  procured  principally  ftrom  Leeanora  tartarea. 
The  ground  lichens,  mixed  with  alkaline  ammonia  fluid,  are  left  to  UtmoB. 
putrefaction,  and  after  four  or  five  weeks  a  measure  of  alum,  potash, 
and  lime  is  added,  under  whose  influence  the  particular  litmus  matters  are  formed. 
When  the  maximum  of  these  is  reached,  the  pasty  mass  is  mixed  with  sand,  formed 
into  cubes  and  dried.     The  essoatial  coloring  nuitter  of  litmus  is  said 
to  be  azolitminf  NC|.HjqO,q,  and  is  formed  by  oxidation  of  betaorcein.  ABolitmin. 
Aiolitmin  is  a  darx-red,  uncrystalline  powder-;    slightiy  soluble  in 
water,  with  a  red  color.     This  substance  unites  with  alkalies,  forming  blue  com- 
pounds, wherebv  the  litmus  coloring  matter  essentially  differs  from  the  coloring 
matters  of  orchill  (employment  of  litmus  as  reagent  upon  acids  and  alkalicn).     In 
other  respects,  azolitmln  behaves  quite  like  alphaorceln  and  betaorcein.      Besides 
asolitmin,  litmus  is  said  to  contain  other  coloring  matters;   partic- 
ularly, 1st  Azoerythrin,  N0j,H,||0g^  a  body  insoluble  in  water,  alcohol,  ^"'^^'JJJ'^JJ: 
and  ether ;  soluble  in  alkali  fluids,  with  wine-red  color ;  gives  brown-  J^*J],7,     ^ 
ish-red  compounds  with  oxides  of  metals ;  by  escape  of  carbonic  acid, 
azocrythrin  is  said  to  be  converted  ♦into  alphaorceln  and  betaorcein.  ErytbroloKn 
2d.  ErythroUXn,  Cg^H^O^,  and  8d.  ErythrvUXnic  acid,  O^H^O^  which  JSlJiTadir 
dissolve  in  water,  alcohol,  and  ammonia,  with  beautiful  rea  color ; 
and  also  is  found,  in  small  quantity,  in  orchill.     4th.  Erythrolitmin^  ErTihrolltmln. 
C^H^0|2i  i>  said  to  be  the  principal  constituent  of  litmus  besides  azolit- 
min;   is  dissolved  in  alcohol,  and  is  deposited  fh)m  the  hot  saturated  solution  in 
dark-red  crystals.     This  coloring  matter  is  said  to  arise  fVom  the  abovc-mentiunotl 
roccellous  acid,  which,  however,  is  not  probkble.      6th.  Spaniolitmin, 
Cgglli.Ogi,  is  said  to  occur  sometimes  in  litmus,  and  form  blue  com-  Bpaniommln. 
pounos  with  alkalies. 
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of  a  vapor,  violently  attacking  the  organs  of  respiration,  and  the 
simaltaneous  production  of  (etaorcin.  It  easily  dissolves  in  pare 
alkalies;  if  the  solution  be  exposed  to  the  air,  it  Assumes,  after  a 
little  time,  a  dark-red  color;  acetic  acid  then  produces  a  golden- 
yellow  precipitate;  soluble  in  alcohol*  Usnic  acid  is  dissolved 
with  a  yellow  color  by  concentrated  sulphuric  acid,  and  again 
precipitated  upon  the  addition  of  water.  The  combinations  with 
alkalies  are  colorless;  crystallizable ;  soluble  with  difficulty  in 
water,  easily  in  alcohol ;  tha  compounds,  with  the  earths  and 
oxides  of  heavy  metals,  are  insoluble. 

Betftorcm.  Betaorcin  (Betaroccin) :  C,4H|gO^(?).     E'orma  col- 

orless prisms,  dissolves  in  water  with  more  difficulty 
than  orcein,  easily  soluble  in  alcohol  and  ether,  volatile ;  assumes, 
in  contact  with  air  and  ammonia,  after  a  few  minutes,  a  red  color, 
and,  under  the  influence  of  pure  alkalies  and  their  carbonates,  is 
converted  into  a  beautiful  red  coloring  matter.  Is  colored  red  by 
a  trace  of  the  chloride  of  calcium  solution. 

Chrj/sophanic  Add  (Rhabarberic   Acid,    Rheinj 
Rhabarbeno      p^^-^^f^)  ^  HO,C^Hj,0,e(?),  is  found  in  Lichen  pa^ 

rietinvs^  and  in  rhubarb  root  {Rheum  palmatum^ 
compactumj  and  undulatum).  Is  'often  obtained  from  Lichen 
parietinuSy  in  the  manner  above  given.  From  the  rhubarb  root 
It  can  be  extracted  by  ether ;  the  crystals,  which  are  deposited 
from  the  solution,  are  purified  by  recrystallization  from  alcohol. 
Appears  in  stelliform  groups  of  golden  needles,  having  a  metallic 
lustre ;  tasteless,  and  inodorous,  almost  insoluble  in  cold  water 
and  alcohol,  rather  easily  in  ether,  with  a  reddish-yellow  color ; 
sublimes  partly  undecomposed ;  is  dissolved  without  suflFering 
change  in  concentrated  sulphuric  acid,  likewise  in  cold  concentrat- 
ed nitric  acid ;  but  if  the  solution  be  warmed,  it  forms  a  red 
substance,  soluble  in  ammonia,  with  a  splendid  violet  color.  The 
ammonia  solution  sufi^rs  no  change  of  color  from  acetic  acid. 
Chrysophanic  acid  gives,  with  alkalies,  deep  red  solutions  ;  the 
salts  are  immediately  decomposed  by  carbonic  acid.  Rhubarb  root 
contains  still  other  uncrystalHzable  resins,  Erythroretin :  C,gH^ 

O7,  and  Phanoretin :  C„H,07,  which,  in  contact  with 
Erythroretin      alkalies,  are  colored  splendid  red.     By  internal  use  of 

and  paanore-        1111  ii*  •  t  •  «•• 

^Q^  "  rhubarb,  these  bodies  pass  into  the  urine,  which  can 

immediately  be  known  if  we  make  the  urine  alkaline. 
Cetrarin.  Oetrarin  (Cetraric  Acid) :  Cj^IIj^Oj,,  is  found  in 

Iceland  moss  [Cetraria  Icelandica).  We  boil  the 
lichen  with  strong  alcohol  and  some  carbonate  of  potassa,  and 
decompose  the  boiling  hot  extract  with  hydrochloric  acid.  From 
the  formed  precipitate,  lichen-stearic  acid  and  lichen-green  are 
absorbed  by  treatment  with  weak  alcohol,  petroleum,  and  ether. 
Crystallizes  from  the  alcoholic  solution  in  bitter,  colorless,  shining 
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capillary  prisms,  scarcely  soluble-  in  water,  bnt  easily  in  boiling 
alcohol ;  expels  carbonic  acid,  and  gives  very  bitter  compounds,  with 
alkalies.  Easily  dissolves  in  ammonia,  with  bright  yellow  color ; 
in  the  air,  the  solution  becomes  brown,  and  then  no  longer  tastes 
bitter.  Concentrated  sulphuric  acid  colors  cetrarin  first  yellow, 
then  red ;  hydrochloric  acid  imparts  to  it  a  blue  color,  and,  by 
concentrated  nitric  acid,  it  is  converted  into  a  yellow  resin. 

Substances  which,  in  many  respects,  are  allied  to  the  lichen 
acids,  are  found  in.  madder-red,  in  the  root-bark  of  many  trees, 
and  in  the  leaf-texture  of  many  plants,  as  in  diiferenC  species  of 
indigoferay  I%aii$y  etc.  Thus,  madder  contains  a  yellow,  crystal- 
lizable  body — rubian,  which,  under  the  influence  of  acids,  decom- 
poses into  sugar,  and  the  true  coloring  matter — alixarin.  Phh- 
ridziUy  which  occurs  in  the  root-bark  of  trees,  is  converted,  like 
orcein,  under  the  action  of  ammonia  and  oxygen,  into  a  beautiful 
red  coloring  matter,  phloridzein  ;  but  it  is  divided,  in  contact  with 
acids,  into  phloretin  and  sugar,  and  ranks,  in  this  respect,  with 
ialicin.  In  the  different  plants  from  which  indigo  is  procured,  it 
does  not  occur  as  such,  but  is  first  formed  by  the  action  of  oxy- 
gen upon  a  colorless  body,  quite  in  the  same  manner  as  the  color- 
less orcein  in  the  air,  goes  again  into  colored  orcein.  I  describe 
indigo  as  an  appendix  to  the  coloring  matters  which  arise  from 
lichin  acids  ;  phloridzin  is  treated  in  connection  with  salicin,  and 
the  coloring  matters  of  madder  are  described  in  the  following 
division. 


INDIGO. 

Indigo  (crude  in()igo),  a  coloring  matter,  distin- 
guished  for  its  durability,  is  obtained,  as  above  men-  j^  p^ucUon. 
tioned,  from  the  leaves  of  many  plants,  by  access  of 
air.     The  substance,  which  is  converted  into  coloring  matter  by 
oxidation,  is  found  in  very  diflerent  plants ;  thus,  in  many  species 
of  Indigoferay  Galega  tinctorial  Nerium  tinetoriumy  Polyganum 
tinctorium^  ABclepias  tingens^  in  the  stalks  of  many  species  of 
OrehiSy  etc.     The  original  substance  from  which  indigo  arises  is  not 
yet  known ;  probably,  however,  the  fresh  plants  contain  a  colorless 
substance  which  is  soluble  in  water  and  alkaline  fluids,  and,  by 
absorption  of  oxygen,  furnishes  indigo  (Indigo-white  ?).     Indigo 
is  obtained,  if  the  blooming  indigo  plant,  particularly  Nerium 
tinetoritiniy  in  a  large  vessel,  be  poured  over  with  water  of  25^  ; 
after  a  short  time  fermentation  commences,  carbonic  acid  and 
hydrogen  are  evolved,  whilst  a  yellow  solution  is  formed^  from 
which,  upon  the  addition  of  lime  water,  in  contact  with  air,  (he 
indigo  is  deposited.     The  indigo  occurring  in  commercCi  qm 
a  dark-blue  color,  slightly  concboidal  fracture,  and  groiuMi ' 
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hard  body,  asgnmes  a  copper  lustre ;  insoluble  in  water,  alcohol, 
and  ether,  in  dilute  acids  (except  nitric  acid),  and  in  alkalies. 

Crude  indigo  is  a  mixture  of  the  pure  blue  color* 

c^d^i^d?^. ""   ing  ™*"«>^  (higheet  46  per  cent.)  with  indigo-gluten, 

indigo-brown,  indigo-red,  and  earthy  substances. 
Indigo-brown.        Indigo-irown.     After    the   indigo-gluten,    which 

belongs  to  the  protein  substances,  is  extracted  bj 
dilute  acids,  the  residue  is  treated  with  a  concentrated  solution  of 
potassa,  and  the  indigo-brown  precipitated  from  the  alkali  solu- 
tion by  an  acid.  A  brown  body,  almost  tasteless,  scarcely  soluble 
in  water ;  gives,  by  dry  distillation,  nitrogenous  products,  satu- 
rates  the  alkalies  completely,  and,  with  them,  gives  dark  brown 
combinations,  soluble  in  water. 

Indiffo-red.  Indigo-red.     The.  indigo  remaining  behind  after 

treatment  with  potassa  solution,  is  boiled  a  long  time 
with  alcohol,  in  which  the  indigo-red  is  dissolved.  After  evapora- 
tion  of  the  alcoholic  solution,  the  indigo-red  remains  as  a  black- 
ish brown  powder,  insoluble  in  water,  alkalies,  and  acids ;  in  slight 
quantity,  soluble  in  alcohol  and  ether,  with  deep  red  color ;  gives, 
by  dry  distillation,  a  snow-white  sublimate. 
Indigo-blue.  Indigo-blue :  NCi^H^O,,*  is  the  essential  constitu- 

ent of  crude  indigo.  'It  possesses  the  property,  as 
soon  as  it  separates,  of  forming,  with  hydrogen,  a  combination 
which  is  soluble  in  alkalies,  and,  in  contact  with  oxygen,  again 
furnishes  indigo-blue.  Hereupon  is  founded  the  production  of 
pure  indigo-blue.  The  crude  indigo,  extracted  with  hydrochloric 
acid,  dilute  potassa,  and  alcohol,  is,  in  a  finely  pulverized  state, 
intimately  mixed  with  twofold  weight  of  freshly  slaked  lime  ;  the 
mixture  is  brought  into  a  bottle  containing  150  times  the  weight 
of  indigo,  and  this  is  filled  with  hot  water,  in  which  sulphate  of 
protoxide  of  iron,  equal  to  4-5th  the  weight  of  indigo,  has  been 
previously  dissolved.  The  bottle  is  well  stopped,  the  mass,  tho- 
roughly stirred  round,  is  left  a  long  time  at  rest.  Afterwards, 
the  clear  yellow  fluid,  which  contains  a  combination  of  lime  with 
indigo-white  (indigo  vat),  is  drawn  off,  mixed  with  some  hydro- 
chloric acid,  and  left  in  contact  with  the  air  until  the  indigo-blue 
is  completely  separated.  Or,  we  mix  equal  quantities  of  indigo 
and  grape  sugar  with  hot  ordinary  alcohol,  add  strong  soda  lye, 
equal  to  1|  times  the  weight  of  indigo,  stir,  and  after  a  few  hours, 
draw  off*  the  red  solution.  Can  also  be  procured  by  sublimation 
of  crude  indigo.  The  sublimed  indigo-blue  forms  four  and  six  sided 
prisms ;  the  precipitated  appears  as  a  deep  blue  powder,  sometimes 
amorphous,  and  sometimes  crystalline ;  tasteless,  and  inodorous, 

*  It  is  already  stated  in  the  General  Port,  that  Indigo-blue  stands  in  a  certain 
relation  to  the  salicyl  scries,  and  is  easily  converted  into  it,  NC,,H.0-:™C|^H.0,-4- 
NCg.    This  constitution  is  to  be  considered  in  the  decomposition  of  indigo. 
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completely  indifferent,  insoluble  in  water,  alcohol,  etber,  dilute 
acids,  and  alkalies  ;  sp.  gr.  1.31 ;  sublimes  completely  under  dif- 
fusion of  purple  red  yapors.  If  indigo*blue  be  treated  with 
oxidizing  bodie$y  it  is  conyarted  into  licUinj  NC^^H^O^,  and,  by 
the  action  of  concentrated  nitric  acid,  into  nitrosalieylio  and 
pikrin-nitrie  acid.  By  the  action  of  chlorine  and  bromine^  we 
obtain  substitution  products  of  isatin,  and,  later,  deriyed  radicals 
of  mlieyL  Concentrated  boiling  potash  lye  decomposes  indigo* 
blue,  under  production  of  chryianilie  and  anthranilie  addy  and, 
by  heating  with  hydrate  of  potash,  we  obtain  Bolicylie  add. 

Concentrated,  particularly  fuming  sulphuric  actdj 
dissolyes  indigo-blue  with  ease ;  thereby  is  formed  guiphwica^da. 
two  paired  acids,  the  purple-sulphuric  and  indigo- 
blue-sulphuric  acid. 

Purpur-sulphuric  Add  (Sulphopurpuric  Acid):  ,    _  . 

H0(2NC,,HA+S0,rS0,-  aO,NC«H..O,+  2S  Ji,„^r 
O3,  is  obtained,  if  finely  rubbed  indigo-blue  be  shaken 
in  a  bottle  with  7  to  8  parts  English  sulphuric  acid,  until  the 
mixture  assumes  a  green  color,  when  we  dilute  the  mixture  with 
much^water.  A  precipitate  is  formed  which  consists  of  unchanged 
indigo  and  purpur-sulphuric  acid,  and,  in  the  blue  solution,  are 
foand  free  sulphuric  acid,  and  also  indigo-blue-sulphuric  acid. 
The  precipitate  is  washed  out  with  pure  water,  upon  a  filter  ;  if 
the  free  sulphuric  acid  be  remoyed,  the  purpur-sulphuric  acid  db- 
Bolyes,  and,  after  eyaporation  of  the  aqueous  solution,  appears  as 
a  solid,  dark  blue  mass,  completely  soluble  in  water  and  alcohol, 
with  a  blue  color.  Acids  precipitate  it  completely  from  the  solu- 
tion. If,  to  the  aqueous  solution,  we  add  any  salt,  thus  is  pre- 
cipitated the  purple-sulphate,  whilst  the  acid  of  the  salt  remains 
ia  the  solution.  The  acid,  as  well  as  the  salt,  is  bleached  if  it 
comes  in  contact  with  hydrogen  at  the  momen^  of  its  liberation^ 
and  acquires  the  color  again  by  access  of  oxygen. 

Indigo-blue-sulphuric  Add  (Hyposulphindigotic 
Acid,  Corulin-sulphuric  Acid,  Soluble  Indigo-blue) :  Boiphuncacid" 
HO(NC,5H,0,,SO,)^S03.  This  acid  is  formed  when 
sulphuric  acid  acts  upon  purpur-sulphuric  acid,  as  well  as  by  long 
treatment  of  indigo-blue  with  sulphuric  acid.  If  indigo-blue-sul- 
phuric acid,  diluted  with  water,  be  digested  with  sulphuric  acid 
and  perfectly  cleansed  animal  wool,  the  first  is  absorbed  by  the 
wool,  and  if  the  blue  wool,  washed  with  water,  be  treated  with 
carbonate  of  ammonia,  we  obtain  a  solution  of  indigo-blue-sul- 
phate of  ammonia.  This  is  precipitated  by  acetate  of  lead,  the 
precipitate,  diffused  in  water,  is  decomposed  by  hydrosulphuric 
aeid,  and  then  by  eyaporation  of  the  colorless  solution  in  the  air, 
the  pure  acid  is  obtained.  A  blackish  blue  solid  mass,  of  strong 
acid  taste,  and  soluble  in  water  and  alcohol  with  beautiful  blue 
color.     Sunlight,  heat,  nitric  acid,  and  alkalies  decompose  indigo- 
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blae-sulphiirio  acid,  under  formation  of  Viridin-^ulphuriey  Pur* 
purin'Sulphurte^  Flavin-Bulphurie  .Ocid^  etc.,  which  can  also  be 
considered  different  modifications  of  indigo-blue-sulphnric  acid. 
Toward  hydrogen  these  acids  behave  like  the  preceding.  The 
indigo-blue-iulphateB  are  red  in  transmitted  Ught ;  those  of  the 
alkalies  are  soluble  in  water,  with  beaotifal  blue  color,  but  inso* 
luble  in  salt  solutions.  The  indigo-blue'Bulphate  precipitated  bj 
sulphate  of  potassa,  is  the  so-called  Indtgihcarmine^  which  com* 
bines  with  animal  wool,  like  the  pure  acid.  Indigo-bIue*sulphuric 
acid  serves  for  dyeing  wool,  which  behaves  towards  the  acid  like 
a  base. 

Indiiw-whito.  Indiffo-ufhite  (Indigin,  reduced  Indigo):  NOj^H^O, 
"^«M5o-wmi«.     „NC,,H,0,+  H-NC,,H,0+HO.     If  the  above 

(see  Production  of  Pure  Indigo)  mentioned  indigo  vat  be  mixed 
with  an  acid  under  complete  exclusion  of  air,  a  white  flocculent 
precipitate  of  indigo-white  is  produeed,  which  is  best  dried  in  a 
current  of  hydrogen  gas.  Greenish-white,  crystalline,  silky,  in* 
odorous,  and  tasteless;  insoluble  in  water,  soluble  in  ether  and 
alcohol;  not  volatile;  divides  by  heating  into  water  and  indigo- 
blue,  under  partial  decomposition.  Absorbs  oxygen  with  great 
avidity,  and  is  again  converted  into  indigo-blue.  Indigo-white 
behaves  towards  bases  like  an  acid;  if  the  combination  be  expoeed 
to  the  air,  indigo-blue  is  formed  under  separation  of  the  bate. 
{Employment  of  indigo-white  in  the  dyery;  vats  (kupen),  different 
kinds  in  use.) 

jg^^n.  Isatin :  NCj^H^O^.     This  body  is  formed  by  oxi- 

dation of  indigo-blue  with  chromic  acid  and  dilute 
nitric  acid  under  co-operation  of  heat.  If  the  blue  color  has 
vanished,  the  crude  product  obtained  is  dissolved  in  potassa,  and 
the  dilute  solution  cautiously  mixed  with  hydrochloric  acid  so  long 
as  a  brown  precipitate  is  formed;  afterwards  it  is  filtered,  and, 
by  more  hydrochloric  acid,  the  isatin  is  precipitated.  Crystallises 
from'the  alcoholic  solution  in  rosy,  very  shining  prisms;  dissolves 
in  water  with  dark-red  color ;  scarcely  volatile.  Beducinff  sub- 
stances do  not  convert  it  into  indigo-blue.  By  the  action  of  cJUo' 
rine  and  bromine  derived  combinations  are  formed.      From  the 

warm  solution  in  sulphide  of  ammonium  is  deposited 

isfttyd.  j^y  cooling,  Isatyd,  NC,flH,0^-|-H,  which  relates  to 

isatin  as  the  indigo-blue  to  indigo-white.     If  hydrosulphuric  acid 

be  conducted  into  a  solution  of  isatin,  thus  we  have  upon  the  de- 

.  composition  of  water,  sulphisatin  or  ttattn,  in  which 

0,  are  substituted  by  S^a-NC^^jH^'J  g».    Sulphurou$ 

^^^'  •  'A  ^*^  forms,  under  co-operation  of  strong  bases,  i$atin» 
Buiphunc  acid,  ^j^j^^^  ^^  NCj,H,0,-f.2S0,.    By  the  action  of 

<immcnia  upon  isatin,  a  series  of  compounds  is  formed,  consisting 


of  imid  and  amid  with  reduced  iaatin,  as  imatittH, 

tmaietin,  amatatin,  itatitnid,  italilint  and  amiaatin,  t^Z^^^"^ 

correapoading  to  the  following  formalie:—  iM^On. 

Inasatin,    .     NH,  NC„H,0,  =N,C«H,0„ 

Imasetin,  .  (NH,  NO„H,O0+KC,.n,O,=  N,C„H,.O„ 
leatimid,  .  2(NH,  NC„H,0,)+NC„H/).=.N,C„H„0,. 
laatiliD,  .  .  (NH,2NC„H,0J+NC,,H.0,=  N,G«II.,0,., 
Amasatin,  .      NH,,  NC„H,0,  =N,C,,H,0_ 

Isamic  acid,     (NH„  NC„H,OJ  +  NC,.H,0,=rN,C,„H,,0,, 

Amiaatin     /  ^^^'  NCXo»)  +  Nn„NC„nA  I  _v  c  U  O 
Amieatm,  ^   (NH,2NC„H,0D+NH„NC;jI.0j-'^"^«*"»''"- 

PctaaMge  diasolru  iaatin  with  dark-red  color ;  from  the  sola* 
tion  hydrochloric  aeid  precipitates  iaatin  aochanged.     But  if  the 
solution  be  heated,  it  hecomes  light-yellow,  and  now  T.itin^t»  of 
contains  itaiinatt  ofpctatta,  KO,NC,gH,0,.  pouwa. 

If  we  let  potasas  act  upon  ttilphi$ati)i,  we  ob- 
toin  tulphuati/d,  NC„H,0  S,  and,  by  the  action  of  S'^l****?'*- 
biinlphate  of  ammonia  is  formed  iiaten,  NC„H^Oj.  iwteD. 

Indin:  NC^H^O,,  ia  formed  by  treating  iaatyd 
with  potaaaa.     If  2  atoms  of  Jndin  take  the  elementa  ^""^ 
of  t  atom  water,  we  have  hydrmdin,  N,Cj,H„0„  etc.  {eompqrt 
"Ohemie  der  organisohen  Verbindsngen,"  I.  p.  t^6}. 

Chloruatin:  NC„H,C10.,  and  Bichloruatin  (Bi-  ^ 
eUoride  of  Isatin):  NC,bH,C1,0^,  are  formed  by  the 
wtion  of  eklorine  upon  indigo-blne,  indigo-white,  and  ieatin.  From  . 
the  hot  saturated  eolntion  of  both,  the  chloride  of  isatin  first  crys* 
tallises,  and  then  the  bichloride  of  isatin.  These  bodies  quite 
agree  in  their  chemical  and  pbysioal  relations  with  isatin,  and, 
bronght  together  with  the  different  reagents,  giro  the  correspond- 
ing prodnota.     The  same  holds  good  for  bromide  and  Inbromide  of 


nird  Group. 
COLORING  HATTERS. 

Although  the  liahen  matters  and  the  snbatanoea  g^^^  nneni 
which  furnish  indigo-blue,  are  not  eolored,  they  can,  relitians  of 
however,  be  classed  aa  coloring  matters,  ao  far  as  coIoHdi;  nut- 
tbey  possess  the  property  nnder  ce/tatn  conditions  of  ^'' 
being  converted  into  them.     The  same  is  tree  for  the  tannins,  a 
part  of  which  appear  as  such  alone,  and  part  enter  as  colored 
compounds,  which  are  employed  in  the  dyery.     There  are,  there- 
fore, in  this  group,  those  organic  componnds  to  be  described,  which 
ooonr  ia  nature  already  in  a  colored  state.     It  is,  however,  prob- 
able that  Dany  of  these  colored  substances  arise  ft'om  those 
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originally  colorless,  by  a  process  of  oxidation.  Coloring  mat- 
ters are  almost  exclusively  found  in  the  vegetable  kingdom  (the 
coloring  matter  of  the  blood,  ^*  hematin/'  is  mentioned  with  the 
protein  combinations);  many  crystallize;  they  possess,  like  the 
tannins,  weak  acid  properties,  and  unite  with  oxides  of  metals  and, 
likewise,  with  basic  salts;  forming  mostly  colored,  insoluble  com- 
binations (lakes).  In  tbeir  aqueous  solution,  particularly  with 
excess  of  alkaline  bases,  they  suffer,  under  absorption  of  oxygen, 
similar  decompositions  to  the  tannins,  and  it  is  not  improbable 
that  many  coloring  matters  stand  in  a  similar  relation  to  particu- 
lar tannins,  as  morinic  acid  to  morin  tannin.  Notwithstanding 
that  the  coloring  matters,  in  their  physical  and  chemical  proper- 
ties, particularly  in  their  behavior  to  the  common  solvents  (resin- 
ous, gummy  coloring  matters,  etc.)  differ  widely  from  one  an- 
other; they  yet  possess  a  few  common  characteristics,  therefore 
they  can  be  considered  a  distinct  group  of  organic  substances. 
These  common  characteristics  distinguish  them  in  their  behavior: 
1,  to  deoxidizing  bodies ;  -  2,  to  sulphurous  acid,  as  well  as  to 
chlorine  and  bromine^  and  8,  to  sunlight  under  co-operation  of 
atmospheric  oxysea. 

.  As  indigo-blue,  and  the  coloring  matters  which 

ducing^agentr  *^*^®  ^^^^  Hcheu  acids,  form,  with  hydrogen,  color- 
less compounds,  which,  by  access  of  air,  are  again 
converted  into  the  colored  state,  in  like  manner,  e,  g.j  the  coloring 
matters  in  Campeachian  and  Brazilian  wood,  and  in  the  red  beet, 
etc.,  are  bleached  under  deposition  of  sulphur,  if  they  come  in  eon- 
tact  with  hydrosulphuric  acid.  Many  coloring  matters,  particu- 
larly the  yellow,  suffer  no  alteration,  if  they  be 
phurouTttcitL      brought  in  contact  with  sulphurous  add;  others,  on 

the  contrary,  are  bleached,  inasmuch  as  they  com- 
bine with  sulphurous  acid,  forming  colorless  compounds.  With  these 
may  be  classed  especially  the  red  and  the  blue  flower  coloring 
matters ;  strong  acids,  likewise  a  high  temperature,  expel  the  sul- 

hurous  acid  from  them,  whereby  their  former  color  is  restored. 

n  many  cases,  however,  by  the  action  of  sulphurous  acid,  in  the 
presence  of  oxygen,  the  coloring  matter  is  changed  in  such  a  man- 
ner that  the  former  color  can  no  longer  be  recalled.  If  we  shake 
a  solution  of  indigo-blue-sulphuric  acid  with  sulphurous  acid  in 
the  air,  it  is  thus  very  soon  completely  bleached  under  formation 
of  sulphuric  acid,  and,  in  contact  with  oxygen,  the  color  is  not 
again  restored.  The  oxygen  wl\ich  is  necessary  to  the  formation 
of  sulphuric  acid,  is  not  absorbed  from  the  coloring  matter,  for 
the  bleaching  depends  upon  its  oxidation ;  in  the  very  moment, 
for  example,  in  which  the  oxygen  unites  with  SO,  to  form  SO,, 
another  part  of  exygen  unites  with  the  coloring  matter.  If  all 
the  sulphurous  acid  be  changed  into  sulphuric  acid,  the  action 
of  oxygen  upon  the  coloring  matter  ceases.  All  substances, 
which  are  easily  oxidized,  as  phosphorus,  etc.,  generally  act  like 
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sulphurous  acid.  Alizarin,  and  the  yellow  coloring  matter  of  silk, 
behave  to  sulphurous  acid  like  indigo-blue.  Often,  however,  the 
bleaching,  by  means  of  this  substance,  appears  to  occur  in  such  a 
manner  that  water  is  decomposed,  and  whilst  the  oxygen  with 
SO3  forms  SO3,  the  hydrogen  combines  with  the  coloring  matter, 
and  forms  with  it  a  colorless  compound;  then  often  the  color 
returns,  if  the  yellow  matter  be  brought  a  few  moments  into  an 
atmosphere  of  chlorine.     Chlorine  destroys  the  color  . 

completely  (chlorine  bleaching,  quick  bleaching),  be-  chiorSe!  ^ 
cause   it  in   part  indirectly   oxidizes   and  in  part 
forms  chlorine  compounds  by  substitution.     Like  chlorine,  direct 
sunlight  appears  to  destroy  all  coloring  matters,  in  . 

the  presence  of  oxygen,  because,  under  the  influence  of  gunHgiiT  ^ 
light,  oxygen  is  certain  to  act  upon  organic  matters 
in  the  same  manner  as  under  the  influence  of  sul- 
phurous acid  (turf  bleaching).  Many  coloring  matters  ^j^ecti^^^^^^^^^ 
have  a  great  tendency  to  combine  with  the  organic  fibre,  ing  matters. 
Completely  bleached  stufis  absorb  coloring  matters 
from  their  solutions,  and  acquire  thereby  a  more  or  less  durable 
color.    The  color  is  always  the  more  durable,  the  greater  the  mu- 
tual attraction  is,  the  more  the  coloring  matter  resists  the  action 
of  ordinary  agents,  and  the  less  it  is  soluble  in  water,  dilute  apids, 
and  alkalies  (substantive  colors).     As   already  stated,  coloring 
matters  have  the  property  of  forming  insoluble  combinations  with 
many  basic  salts.     Therefore,  if  the  attraction  of  the  stufis  for 
coloring  matter  he  inconsiderable,  it  can  be  increased  by  impreg- 
nating with  basic  salts  (mordants)  the  stuffs  to  be  dyed,  and  then 
dipping  the  latter  in  the  coloring  solution.   The  basic  salt  imbibes 
the  coloring  matter  and  determines,  of  course,  the  coloring  of  the 
stuff  (adjective  colors).     Moreover,  coloring  matters  suffer  change 
of  color,  if  they  come  in  contact  with  acids,  alkaline  substances, 
etc.,  so  that  one  and  the  same  coloring  matter  often  is  employed 
to  produce  different  colors  (employment  in  the  art  of  dyeing).     A 
description  follows  of  only  the  most  important  and  more  accu- 
rately known  coloring  matters. 

CAforo;?%Z(Leaf.green):  NC^H^Og.    The  grasses  chiorophyl. 
and  leaves  of  trees  owe  their  green  color  to  chio- 
rophyl.   We  digest  the  bruised  fresh  leaves  repeatedly  with  ether, 
evaporate  the  extract  upon  the  water-bath,  extract  the  residue- 
completely  with  absolute  alcohol,  evaporate  again,  and  treat  the 
residue  with  concentrated  hydrochloric  acid;  from  the  green  hy- 
drochloric acid  solution  the  chiorophyl  is  precipitated  by  water. 
Appears,  after  drying,  as  a  dark-green  powder;  melts  at  200^;. 
insoluble  in  water,  slightly  soluble,  with  green  color,  in  alcohol, 
ether,  fatty  and  volatile  oils.     The  etheric  solution  in  the  air  be- 
comes yellow.     If  we  bring  some  zinc  into  the  green  hydrochloric 
acid  solution,  bleaching  takes  place ;  by  evaporation  in  the  air,^  the 
27 
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color  Again  appears ;  if  we  bring  a  piece  of  marble  into  the  green 
hydrochloric  acid  solution,  the  chlorophyl  is  thus  completely  pre* 
cipitated.  It  dissolves  in  concentrated  sulphuric  acid  with  splendid 
green  color;  also  is  it  in  moist  condition  absorbed  by  pure  alkalies, 
and  their  carbonates  with  green  color;  with  lime  water  and  baryta 
water,  likewise  with  acetate  of  lead,  chlorophyl  gives  green  pre- 
cipitates. Leaves  contain  only  a  very  small  quantity  of  chlorophyl 
(for  its  physiological  importance,  see  General  Part).  * 
Xanthophyl.  Xanthophf/l  (Leaf-yellow).     It  is  well  known  that 

many  leaves  assume  a  yellow  color  in  autumn ;  this 
yellow  color  arises,  without  doubt,  from  chlorophyl.  It  appears  as 
a  dark-yellow  fat ;  insoluble  in  water,  little  soluble  in  alcohol; 
dissolves  readily  in  ether.  In  the  sunlight  it  is  completely 
bleached ;  soluble  in  pure  alkalies  with  yellow  color. 
ErytlirophyL  Erythrophyl  (Leaf-red,  Berry-red).   All  trees  and 

shrubs,  whose  foliage  becomes  red  in  autumn,  bear 
red  fruit.  [Sorhus  aucuparia,  Prunus  eerasus^  etc.)  Leaf- red  is 
an  extractive  red  coloring  matter;  easily  soluble  in  water  and 
alcohol;  in  the  air,  it  is  converted  into  a  brown  body,  soluble 
with  difficulty ;  gives,  with  all  bases,  beautiful  grass-green  com- 
binations; acids  reproduce  the  red  color. 

The  eolor%  of  flowers  are,  as  yet,  but  little  investi* 
of  flowM^****'  gated,  and,  on  account  of  their  instability,  they  are 

of  no  importance  to  the  dyery.  From  the  flower- 
leaves  we  can  extract  the  coloring  matter  by  alcohol  of  80  per 
cent.  ;  after  evaporation,  this  matter  remains  like  an  extract. 
The  coloring  matter  of  Hue  flowers  is  blue,  violet,  or  reddish; 
some  zinc,  brought  into  the  sour  solution,  produces  bleaching;  it 
dissolves  in  water  or  aqueous  alcohol,  and  is  insoluble  in  absolute 
alcohol  and  ether.  The  coloring  matter  oi  yellow  flowers  is  rather 
durable,  resinous ;  mostly  insoluble  in  water,  and  is  colored  dark- 
blue  by  sulphuric  acid.  From  the  blossoms  of  Narctssus  taeetiaj 
it  is  said,  a  crystallizable  and  sublimable  coloring  matter  is  pro- 
cured by  extraction  with  ether.  The  flowers  of  Papaver  rhoeas^ 
extracted  with  carbonate  of  soda,  give  a  red  solution ;  pure  potassa 
colors  it  green;  hydrochloric  acid  light-red.  Med  rose-leaves  are 
colored  green  by  alkalies,  dark-red  by  acids,  etc. 

Madder  root  {Rubia  tinctorum)  is   extensively 
uot  ^maddCT.  employed  in  the  Turkish-red  dyeries  on  account  of  its 

coloring  matter,  and  has  been  the  subject  of  many 
investigations,  which,  however,  widely  differ  from  one  another.  Ac- 
cording to  the  newest  work  upon  madder,  its  essential  constituent 
Rabian.  appears  to  be   a  yellow  crystalline   body,  rubian^ 

which,  under  the  influence  of  acids,  decomposes  into 
sugar  and  the  true  coloring  matter  alizarin ;  the  same  separation 
follows  also  without  doubt,  in  part,  in  the  living  root.  If  the  mad- 
der be  extracted  with  hot  water,  and  the  decoction  mixed  with  au 
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acid,  a  dark-brown  precipitate  is  thus  formed,  which  consists  of 
two  coloring  matters,  alizarin  and  purpurin;  of  several  resins, 
pectic  acid,  etc."*"  If  this  precipitate  be  boiled  oat  with  alcohol  and 
the  filtered  solution  mixed  with  freshly  precipitated  hydrate  of 
alumina,  thus  are  the  coloring  matters  completely  precipitated. 
A  boiling  solution  of  carbonate  of  potassa  withdraws  purpurin  from 
this  deposit,  whilst  a  compound  of  alizarin  with  alumina  remains 
behind,  which  is  decomposed  by  boiling  with  hydrochloric  acid ; 
alizarin  is  separated  as  a  red  powder.  If  we  let  madder  ferment, 
the  alizarin  vanishes;  only  purpurin  is  then  present;  probably 
alizarin  decomposes  into  purpurin  under  separation  of  carbonic 
acid  and  hydrogen. 

J.Zi2;ann  (Lizarinic  Acid).  Anhydrous:  Cj^IIgO^:  i.  AlUarin. 
aqueous:  Cj^H^0g+4H0.  Aqueous  alizarin  crys- 
tallizes in  scales  resembling  mosaic  gold ;  the  anhydrous  appears 
in  red  crystals,  which  have  a  spot  of  yellow.  It  is  soluble  in  boil- 
ing water  and  cold  alcohol,  with  yellow  color ;  the  slightest  trace 
of  alkali  colors  the  solution  red.  The  solution  in  pure  potassa  and 
soda^  in  concentrated  condition,  is  purple-red  by  transmitted  light, 
and  blue  by  reflected;  the  solution  in  ammonia  and  in  carbonate  of 
the  alkalies  is  red.  Acids  separate  alizarin  in  deep  orange-colored 
flakes.  Chloride  of  barium  and  of  calcium  cause  in  the  ammonia 
solution  a  purple  precipitate;  in  dry  condition  almost  black 
-8(BaO,HO)-h2(C^HA)  and  8(CaO,HO)4-2(C^H,0,).  If  we 
add  acetate  of  lead  to  the  alcoholic  solution  of  alizarin,  we  thus 
obtain  a  deep-red  precipitate.  Alumina  bleaches  the  alkali  solu- 
tion of  alizarin,  forming  a  reddish-purple  precipitate,  and  peroxide 
of  iron  a  dark  purple  one.  A  solution  of  alum  takes  up  no 
alizarin  in  the  cold.  Chloride  of  lime  colors  alizarin,  suspended 
in  water,  yellow.  Sulphuric  acid  dissolves  it  with  dark  yellowish 
brown  color;  even  by  heating  the  solution,  the  alizarin  suffers 
no  decomposition.  Sulphurous  acid  has  no  influence  upon  the 
same.  Dilute  nitric  acid,  perchloride  of  iron,  and  sulphate  of  per- 
oxide of  iron  decompose  alizarin  under  production  of  phtalinic  and 
oxalic  acid,  C,oHA+98=»(2HO+C,,H,0,)-h  20,03-  If  we  boil 
mordanted  stuffs  with  alizarin  and  water,  they  assume  a  beautiful, 
mostly  red  color. 

Purpurin  (Rubiacin) :  CjgH^Og.  From  the  solu-  ^  -^rmnrm, 
tion  in  alkali  carbonates,  purpurin  is  precipitated  by 
an  acid  in  yellow  flakes.  We  obtain  purpurin  the  most  readily,  if 
madder  be  mixed  with  water,  and  this  mixture  be  caused  to  fer- 
ment by  the  influence  of  yeast  at  20^  to  24^.  When  the  fermenta- 
tion is  terminated,  the  mass  is  boiled  out  with  an  alum  solution. 
From  the  hot  filtered  solution  purpurin  separates  partially  during 

*  Madder  contains  also  a  colorless  body  consisting  ^f  C^flS)^  which,  by  boiling 
with  dilate  acids,  decomposes  into  fonnlc  acid  and  a  green  acid  C^H^O^  \vidt  aboTe, 
Yiridinio  Acid). 
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the  cooling,  and  is  purified  by  recrystallization  from  alcohol  and 
ether.  It  crystallizes  from  an  absolute  alcoholic  solution  in  red 
needles,  and  from  an  aqueous  alcoholic  solution  in  fine,  orange* 
colored  needles;  crystals  from  the  latter  lose  1  atom  water  at 
100°,  and,  therefore,  consist  of  Cj,HgOg+aq.  The  solutions  in 
water  and  in  alcohol  possess  a  red  color.  The  alkaline  solution  is 
cherry-red,  without  appearance  of  blue.  Purpurin  is  rather  easily 
dissolved  in  a  hot  alum  solution.  If  dissolved  in  ammonia  it 
gives  a  purple-red  precipitate,  with  salts  of  baryta,  of  lime,  and 
of  lead.  It  is  sublimable,  under  partial  decomposition.  Oxidizing 
bodies,  particularly  nitric  acid,  decompose  purpurin  under  pro- 
duction of  phtalinic  and  oxalic  acid. 
Garancin.  Qarancin  is  a  pigment  formed  by  treatment  of 

madder  with  concentrated  and  also  with  dilute  sul* 
phuric  acid ;  the  free  acid  is  washed  away  with  water.  It  possesses 
a  stronger  power  of  coloring  than  madder.  Without  doubt,  the 
acid  decomposes  the,  as  yet  present,  rubian,  whereby  the  quantity 
of  alizarin  is  increased.  If  animals  are  fed  with  madder,  their 
bones  assume  a  red  color. 
Anchusin.  Anchusin  (Alkanna-red):    Ca^H^O,,   a  resinous 

coloring  matter,  which  occurs  in  the  root  of  Anehtua 
tinctoria.  The  roots  extracted  with  water  and  again  dried,  are 
digested  with  alcohol,  and,  under  addition  of  hydrochloric  acid, 
the  alcohol  is  distilled  off.  From  the  residue  the  coloring  matter 
is  extracted  by  ether.  A  dark-red  mass;  insoluble  in  water;  soluble 
in  alcohol,  ether,  turpentine  oil,  and  fatty  oils  with  carmine  color ; 
is  dissolved  in  alkalies  with  blue  color;  acids  reproduce  the  red 
color.  The  alcoholic  solution  gives,  with  chloride  of  tin,  a  carmine- 
red  precipitate,  with  vinegar  of  lead  a  blue,  and  with  salts  of  per- 
oxide of  iron  a  dark-violet  precipitate;  alum  produces  no  precipi- 
tate. If  the  alcoholic  solution  be  evaporated  without  addition  of 
hydrochloric  acid,  there  remains  a  dark-gray  residue,  from  which 
ether  extracts  a  green  body — anchusa-green  (alkanna-green), 
03,11^0,. 
Braziiin.  Brazilin:  C3fiHj^0„(?),  is  found  in  Pemambnco 

wood  {Caesalpinia  echinatia)  and  in  Brazil  wood 
{Csesalpinia  sapan,  crista^  and  vesicaria).  Crystallizes  in  small 
orange-colored  needles;  soluble  in  water,  alcohol,  and  ether,  with 
red  color;  acids  color  the  solutions  yellow.  Gives,  ¥rith  alkalies, 
purple  compounds,  and  red  and  violet  ones  with  the  oxides  of 
metals. 
Carthamin.  Carthamin :  C, JI^O^.    The  flowers  of  Oarthamui 

tinctorius  (bastard  saffron)  contain  a  red  (carthamin) 
and  a  yellow  coloring  matter.  The  latter  is  soluble  in  water,  the 
former  in  carbonate  of  soda.  From  the  solution  in  carbonate  of 
soda  nearly  saturated  with  acetic  acid,  clean  cotton-wool  takes  up 
the  red  coloring  matter,  which  can  be  again  withdrawn  by  a  soda 
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solution.  Appears,  after  precipitation  with  citric  acid,  as  a  slimy, 
deep-crimson  mass,  which,  dried  in  thin  layers,  possesses  a  green, 
metallic  lustre,  like  cantharides.  Scarcely  soluble  in  water,  but 
easily  soluble  in  alcohol,  with  splendid  red  color.  If  we  boil  the 
alcoholic  solution,  we  ^obtain  a  yellow  body,  Cj^HyOg.  The  alkaline 
solution  soon  changes  in  the  air.  The  yellow  coloring  matter  con- 
sists of  C^^fi^^\  from  its  aqueous  solution,  when  exposed  to  the 
air,  a  brown  body  is  precipitated,  which  consists  of  G^Hj^Oj,. 

(7armn2e  (Carminio  Acid):  C„Hj^O,^,  is  found  in  carmine 
cochineal  {Coceui  cacti\  the  wingless  female  of  an  in- 
sect nestling  upon  different  species  of  cactus;  this  insect  belongs 
to  the  family  of  the  gall-fly,  and  is  killed  with  hot  water.  The 
cochineal  is  boiled  with  water,  precipitated  with  vinegar  of  lead, 
and  the  obtained  precipitate  decomposed  by  hydrosulphuric  acid. 
Appears  as  a  purplish-brown,  pulverizable  mass,  which  dissolves  in 
water  and  alcohol  in  every  proportion,  and  is  insoluble  in  ether. 
By  sulphuric  and  hydrochloric  acid,  carmine  is  dissolved  without 
decomposition.  The  aqueous  solution  is  not  precipitated  by  alka* 
lies.  The  alkaline  earths  produce  a  purple-colored  precipitate, 
alum,  upon  addition  of  ammonia  a  carmine-red,  and  tin  salts  a 
scarlet-red  precipitate.  If  we  treat  carmine  with  nitric  acid,  we 
thus  obtain  nitric  and  nitrococcusic  acid,  Ci0H^O0,3NO4-t-2HO, 
which  crystallizes  in  yellow  rhombic  plates ;  soluble  in  water  and 
ether,  and  especially  in  boiling  alcohol.  Carmine  belongs  to  the 
most  durable' and  beautiful  coloring  matters.  A  solution  in  am- 
monia gives  the  most  delicate  red  ink.  With  the  coloring  matter 
of  cochineal  that  of  Coccu$  ilicis  ('^Kermes")  quite  agrees.  Also 
the  coloring  matter  of  Coccus  fieus  and  Coccus  pohniciLB  do  not 
appear  to  differ  from  the  above.  Coccus  polonicus  contains  much 
fat,  which  can  be  removed  by  expression.  Is  said  to  be  identical 
with  rufimorinie  acid. 

Hsematoxylin  (Haematin) :  C^H^Oj,.  The  aque- 
ous extract  of  Campeachy  wood  (logwood)  is  extract-  Coloring  mat- 
ed by  shaking  with  ether,  or  by  a  displacement  ap-  ^^^y  wood™" 
paratus,  the  ether  is  distilled  off  from  the  extract, 
and  the  residue,  mixed  with  water,  is  left  to  spontaneous  evapora- 
tion. Crystallizes  in  transparent  right-angled  columns,  which 
contain  8  atoms  of  water ;  the  color  varies  between  straw-yellow 
and  honey-yellow,  without  admixture  of  red ;  gives  a  pale  yellow 
powder,  and  possesses  a  permanent  sweet  taste.  The  crystals 
become  reddish  in  the  sunlight.  A  solution  of  haematoxylin*  in 
ammonia,  when  exposed  to  the  air,  by  degrees  becomes  dark-red, 
under  production  of  haematein-ammonia ;  the  slightest  trace  of 
ammonia  immediately  imparts  a  red  color  to  haematoxylin,  by 
access  of  air.  Potassa  immediately  produces  in  the  solution,  ex- 
posed to  the  air,  a  violet  precipitate,  and,  later,  a  blackish-brown 
one.     Hydrates  of  the  earths,  oxide  of  zinc,  of  bismuth,  of  nickel. 
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etc.,  completely  precipitate  hsematoxylin  from  the  solntiony  and 

form,  by  access  of  air,  purple  and  bine  compounds. 

Hamatein.  ffaemateln :  C^H,  .Oj^.     From  the  solution  of  hsB- 

matein-ammonia  (v.  Usematoxylin)  hsematein  is  pre- 
cipitated by  acetic  acid.  Exhibits,  in  moist  state,  a  reddish-brown 
swollen  mass ;  dried,  it  is  dark  green,  of  metallic  lustre,  and,  in 
thin  layers,  red,  by  transmitted  light.  The  alcoholic  solution 
is  reddish-brown,  the  etheric  amber  yellow ;  soluble  also  in  water, 
hydrochloric  acid,  and  dilute  sulphuric  acid.  If  we  bring  sine 
into  the  red  acid  solution,  it  assumes  a  reddish-brown  color,  and 
upon  addition  of  ammonia,  an  almost  white  precipitate  is  formed. 
The  ammonia  compound  crystallizes  in  violet,  microscopic  quadri- 
lateral prisms  ;  it  dissolves  in  water,  with  purple  color ;  by  evapo- 
ration, the  ammonia  is  evolved.  In  the  solution  of  hsematein- 
ammonia  acetate  of  lead  gives  a  dark  blue  precipitate,  iron-alom 
a  black,  and  protochloride  of  iron  a  violet  one. 
Santaiin.  Santdlin   (Santalic    Acid):    H0,C3^H,30^.     This 

resinous  coloring  matter  is  obtained  by  extracting 
red  wood  (Pterocarpus  iantalinus)  with  alcohol,  precipitating  the 
extract  with  acetate  of  lead,  decomposing  the  precipitate  with 
sulphuric  acid  in  the  presence  of  alcohol,  and  evaporating  the 
alcoholic  solution.  Forms  beautiful  red  microscopic  crystals,  in- 
soluble in  water,  soluble  in  alcohol  with  red  color,  in  ether  with 
yellow ;  dissolves  in  cold  concentrated  sulphuric  acid,  without  de- 
composition. It  completely  saturates  the  bases ;  is  dissolved  in 
the  alkalies  and  alkaline  earths  with  violet  color ;  the  compounds, 
with  the  earths  and  metallic  oxides,  exhibit  pulverulent  violet 
bodies.  The  baryta  compound  consists  of  BaOjC^^jHjjCg,  an4  the 
lead  combination  of  2PbO,HO-hC3oHi30g.  In  redwood,  several 
other  indifferent  substances  are  said  to  occur,  as  Santalidj  Santa- 
loldj  Santalididj  and  Santaloididy  whose  existence,  however,  is 
doubtful. 
Curcumin.  Curcumin  is  found  in  the  root  of  Curcuma  longa 

(turmeric).  Separates  from  the  etheric  solution  in 
inodorous,  translucent,  uncrystalline  scales ;  gives  a  yellow  pow- 
der ;  melts  at  40^ ;  scarcely  soluble  in  water,  but  easily  in  alco- 
hol, ether,  the  fatty  and  the  volatile  oils.  The  alcoholic  solution 
is  said  to  precipitate  glue.  Is  dissolved  in  concentrated  mineral 
acids  with  crimson  color,  and  in  alkalies  with  brownish-red. 
Euxanthin.        .    ^^xanthin  ("Purree,"  India-f/ellow) :  C^H,^0„, 

is  found,  in  combination  with  magnesia,  in  India- 
yellow^  which  comes  from  India  and  China,  under  the  name  of 
purrSe.  Is  said  to  come  from  the  urine  of  the  camel,  after  par- 
taking of  Mangostona  mangifer.  According  to  other  accounts, 
it  must  be  the  juice  of  an  unknown  plant,  pressed  with  magnesia. 
The  crude  purree  is  boiled  out  with  water,  and  the  euxanthin- 
magnesia  remaining  is  decomposed,  at  boiling  heat,  by  hydro- 
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chloric  acid.  The  euxanthin,  which  separates  daring  the  cooling, 
is  obtained,  from  the  alcoholic  solution,  in  long,  pale-yellow  nee- 
dles of  silken  lastre ;  tastes  bitter-sweet,  little  soluble  in  alcohol, 
ether,  and  cold  water.  Gives,  by  dry  distillation,  besides  carbonic 
acid  and  water,  lEuxanthon  (Purrenon),  which  ap-  Euxanthon. 
pears  in  large  crystals,  and  consists  of  Cj^H^O^;  is 
also  obtained,  if  a  solution  of  euxanthin,  in  concentrated  sulphuric 
acid,  be  boiled  with  much  water.  By  the  action  of  chlorine  and 
bromine  upon  eyxanthin,  we  obtain  products  of  substitution, 
wm  C^Hj^Cl,  (or  Br,)  0„,  which  crystallize  in  yellow  needles,  and 
in  their  properties  agree  with  euxanthin.  Nitric  acid  decom- 
poses euxanthin  under  production  of  three  nitrogen  acids,  namely, 
Nitropurreeic  Acid:  C^^Hj^OjuNO^,  Cokkinonic  and  Oxypikrin- 
nitric  Acid  (p.  204).  With  concentrated  sulphuric  acid,  we  ob- 
tain the  paired  haemathionic  acid.  Euxanthin  easily  dissolves  in 
alkalies,  with  yellow  color  ;  from  concentrated  solutions  of  carbon- 
ates of  the  alkalies,  euxanthin  expels  the  carbonic  acid  at  boiling 
heat,  and,  after  cooling,  we  obtain  crystalline  compounds,  which 
are  easily  soluble  in  pure  water.  The  ammonia  compounds  give, 
with  chloride  of  calcium  and  chloride  of  barium,  yellowish-white 
gelatinous  precipitates;  the  combinations,  with  the  oxides  of 
heavy  metals,  are  yellow  and  gelatinous. 

Luteolin.  In  dyers'  weed  {Reseda  luteola\  a  Luteolin. 
plant  extensively  diffused  in  Europe,  is  found,  par- 
ticularly in  the  tips  of  the  flower,  a  beautiful  and  durable  yellow 
coloring  matter,  which  appears  in  golden  yellow  spangles,  soluble 
in  water,  alcohol,  and  ether.  It  is  dissolved  in  nitric  acid,  with 
orange  color,  and,  in  concentrated  sulphuric  acid,  with  yellowish 
red.  Gives,  with  alkalies,  golden  yellow  compounds,  which  are 
slowly  decomposed  in  the  air.  Alum,  sugar  of  lead,  and  acetate 
of  copper,  give  yellow  precipitates  in  the  luteolin  solution.  In 
Serratula  tinetoria  (saw-wort)  and  Genista  tinetoriaj  are  similar 
coloring  matters  to  those  contained  in  Reseda  luteola. 

Orellin:  Ci^H^O,  f?).  Under  the  capsules  of  Q^ujn^ 
Bixa  orellana^  a  !South  American  tree,  is  found  a 
resinous,  glutinous,  bright-red  coloring  matter,  which  is  called 
orlean,  and  consists  of  a  red,  resinous  (orellin),  and  a  yellow  extrac- 
tive coloring  matter.  It  exhibits  a  dark  reddish-brown  powder, 
which  dissolves  in  concentrated  sulphuric  acid,  with  indigo-blue 
color.  The  alcoholic  solution  of  orlean  gives,  with  alum,  a  dark 
vermilion  precipitate,  with  tin  salts,  a  roseate,  with  sugar  of  lead, 
a  brick-red,  and,  with  iron  salts,  a  brown  precipitate. 

Gentianin :  C14H3O,,  is  found  in  the  root  of  Gen-  oentianin. 
tiana  lutea.     The  root  is  extracted  with  ether,  the 
ether  distilled  off,  and  the  residue  digested  with  alcohol.     After 
evaporation,  we  obtain  impure  gentianin,  which  is  washed  with  a 
little  cold  alcohol  and  ether,  until  all  the  bitter  principle  is  with- 


424  plumbagin;  juice-qbben. 

drawn.  Crystallizes  in  fine  light  yellow  needles ;  tasteless,  dis- 
solves in  8630  parts  cold  water,  more  easily  in  ether,  and  most 
easily  in  boiling  alcohol.  In  alkalies,  it  is  soluble  with  golden 
yellow  color  ;  sublimes,  partially,  at  from  800®  to  400°.  From 
the  solution  in  concentrated  sulphuric  acid,  it  is  precipitated  by 
water,  unchanged.  From  a  solution  in  concentrated  nitric  acid 
(sp.  gr.  1.42),  water  precipitates  nitrogentianin,  C,^H^,N04,0,+ 
HO.  With  chlorine,  we  obtain  products  of  substitution.  With 
alkalies,  gentianin  gives  crystallizable  compounds,  which  contain 
2,  8,  4,  and  6  atoms  gentianin  to  1  atom  of  base.  The  alcoholic 
solution  of  gentianin  gives,  with  baryta  water,  an  orange-colored 
precipitate,  ^BslOjC^^U fig]  with  acetate  of  lead,  upon  the  addi- 
tion of  a  little  ammonia,  we  obtain  a  yellow  precipitate,  »2PbO, 
C14H5O3. 
Pimnbarin.  Plumlagin  is  found  in  the  root  of  Plumbago  JEu* 

ropaea.  Crystallizes,  from  alcohol,  in  yellow  palver^ 
izable  prisms  ;  slightly  soluble  in  water^  but  easily  in  alcohol  and 
ether.  The  solutions  in  alkalies  have  a  beautiful  cherry  color. 
Gives  a  red  pr'ecipitate  with  vinegar  of  lead. 
Coloring  matter  ^.^^^  buck-thorn  berry  (Persian  berry.  Chants  d: 
of  buck-thorn  Avign(m)y  occurring  in  commerce,  has  different  ap- 
berries.  (Rham-  pearances.  The  large  are  a  light  olive  green,  and 
nu8  tinctoria.)  ^^^^^;^  chrysorhamnin,  the  small  variety  is  brown, 
and  has  xanthorhamnin  as  coloring  matter.  Chrysorhamnin: 
Chrysorhamnin.  C„H,,0„  (?),  is  extracted  from  the  unripe  berries, 

by  ether.  Possesses  a  beautiful  golden  yellow  color, 
and  can  be  obtained  in  ciliary  needles,  of  silken  lustre.  Insoluble 
in  water,  soluble  in  alcohol  and  ether.  The  alcoholic  solution 
gives,  with  sugar  of  lead,  a  beautiful  yellow  precipitate.     Xan- 

Xanthorhamnin.  thorhammn:  G^H.fiuy  «  formed,  if  chrysorhamnin 

be  boiled  with  water  exposed  to  the  air,  and  can  be 
extracted  from  the  dark-colored  berry,  by  boiling  with  water. 
Appears  as  a  dark  extract-like  mass,  soluble  in  water  and  alcohol, 
but  insoluble  in  ether.  From  the  green  berries  of  Mhamnus  ca- 
thartica  a  coloring  matter  can  be  obtained,  by  boiling  with  water. 
This  matter  crystallizes  from  the  alcoholic  solution  in  grains,  and 
dissolves  in  alkalies,  with  saff'ron  yellow  color.  The  Juice-green 
Juice-green.       ^®  obtained  from  the  unripe  berries,  by  fermentation. 

After  fermentation,  the  juice  is  expressed  and  evapo- 
rated with  alum  and  potash ;  it  is  colored  red  by  acids,  and  yellow 
by  alkalies. 


INDIFFERENT  COLORLESS  VEGETABLE  MATTERS.  425 


Fourth  Group. 

INDIFFERENT  COLORLESS  VEGETABLE  MATTERS. 

Whilst  the  tannins,  the  lichen  acids,  and,  in  part,  Some  general 
the  coloring  matters,  exhibit  well-characterized  these  com-^ 
groups  of  organic  combinations,  there  are,  in  the  pounds, 
substances  which  are  described  in  this  group,  no  ac- 
cordant chemical  relations  observed,  at  least  not  to  a  like  extent. 
Many  possess  a  more  or  less  bitter  taste,  and  are,  therefore,  gen- 
erally called  bitter  principles,  whilst  others  are  distinguished  by  a 
sweet  taste.  Several  possess,  like  tannin,  lichen  acids,  and  color- 
ing matters,  weak  acid  properties ;  others  unite  with  acids  as  well 
as  bases  ;  whilst  a  third  class  is  distinguished  as  completely  indif- 
ferent. Always  according  to  their  elementary  constitution  are 
they  soluble  or  insoluble  in  water ;  those  therein  insoluble  dissolve 
in  alcohol,  and  several,  also,  in  ether  ;  they  are  nearly  all  non-vola- 
tile. In  pure  state  they  possess  the  capability  of  crystallizing. 
Many  of  these  bodies  are,  as  yet,  known  only  as  dark-colored 
extractive  masses  ;  several  of  the  same  are  •absorbed  by  animal 
charcoal  firom  their  aqueous  solution,  which  treatment  can  aid  in 
obtaining  them  in  a  pure  state.  If,  for  instance,  we  boil  the 
aqueous  extracts  of  plants  with  bone-black  (from  which  all  the 
salts  are  withdrawn  by  hydrochloric  acid)  until  they  lose  their 
bitter  taste,  thus  can  they  be  obtained  crystalline,  by  withdraw- 
ing them  from  the  coal  by  alcohol,  and  then  evaporating. 

Most  substances  of  this  group  are  combinations  of  a  higher 
order,  and,  like  tannin  and  lichen  acids,  may  be  divided  into  dif- 
ferent matters,  partly  by  the  process  of  fermentation,  and  partly 
under  the  action  of  dilute  acids  and  alkalies.  Thus  phloridzin 
separates  into  sugar  and  phloretin,  salicin  into  sugar  and  sali- 
genin ;  amygdalin  into  sugar,  oil  of  bitter  almonds,  and  hydro- 
cyanic acid.  Under  like  treatment  athamantin  divides  into  ore- 
solon  and  valerianic  acid,  peucedanin  into  oresolon  and  angelic 
acid ;  and  it  may  be  mentioned  that  other  substances,  by  more 
particular  investigation,  would  give  similar  results.  The  number 
of  these  compounds  is  very  large;  however,  only  the  most  im- 
portant of  them  can  find  a  place  in  this  work. 

BITTER   PRINCIPLES. 

Phloridzin:  Cj^HigOj^-t-12aq,  is  found  in  the  root-  phioridzin. 
bark  of  many  fruit-trees,  particularly  Pyrus  mains, 
and  other  species  of  this  family.     We  extract  the  bark  with  weak 
alcohol  at  50^,  and  distil  off  the  alcohol.     Crystallizes  from  the 
aqueous  solution  in  pale-yellow,  silken  needles ;  easily  soluble  in 
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alcohol  and  ether,  soluble  in  1000  parts  cold  water,  and  in  all 
proportions  in  boiling.  Inodorous;  tastes  at  first  bitter,  then 
astringent ;  melts  at  104^  in  its  water  of  crystallization;  is  again 
solid  at  130^,  and  at  160^  completely  fluid.  Not  volatile;  when 
heated  with  peroxide  of  manganese  and  dilute  sulphuric  acid,  it 
gives  formic  acid;  chlorine  and  bromine  convert  it  into  resinous 
masses,  insoluble  in  water.  Decomposes  under  the  action  of  dilute 
acids  into  phloretin,  C^H^O^,  and  sugar,  Cj^Hj^Oj^+SHO— C„H^ 
^4+^i8^is^»«  ^^^  ^^  ^^  ^^  simultaneously  exposed  to  the  action 
of  oxygen  and  ammonia,  it  thus  is  converted  into  colored  phlorid- 
zein.  Towards  bases  phloridzin  behaves  as  a  weak  acid,  and  gives, 
with  the  alkalies,  easily  soluble  compounds  of  definite  proportions. 
Phloretin.  Phloretin:  CjjH^O^.     If  we  warm  the  solution  of 

phloridzin  in  weak  sulphuric  acid  to  90^,  during  the 
cooling,  phloretin  separates  in  white,  crystalline,  sweet-tasting 
leaflets.  Little  soluble  in  water,  almost  insoluble  in  ether,  easily 
soluble  in  alcohol,  wood-spirit,  and  warm  acetic  acid.  Gives,  wita 
nitric  acid,  a  nitrogen  compound,  C35H}|(N04)Og(?).  It  combines 
with  bases ;  the  lead  compound  consists  of  2PbO,C„H0O4. 
Phloridxein.  Phloridzein:  NC,jH90,(?).    We  obtain  phloridzem 

from  phloridzin  in  a  similar  way  as  orcein  (page  408) 
from  orcin.  It  has  the  appearance  of  a  red  resin ;  solid ;  not 
crystallizable;  of  shining  fracture;  dissolves  in  water  with  red 
color  ;  scarcely  soluble  in  alcohol  and  ether.  Phloridzeln-ammih 
nia  possesses  a  brownish- purple  color;  is  not  crystallizable;  tastes 
ammoniacal,  bitter;  dissolves  in  water  with  a  splendid  blue  color. 
The  solution  is  instantly  bleached  under  the  action  of  deoxidizing 
agents,  and  in  the  air  again  assumes  the  blue  color;  shows  gener- 
ally the  reactions  of  orcein,  and  in  part  like  indigo. 
Saiicin.  Salicin:  CjgHjgO^,  is  found  in  tne  bitter- tasting 

willow  bark,  as  in  Salix  jUsa^  helix,  purpurea^  rubra^ 
etc.,  in  poplar  bark,  and  in  castoreum.  We  boil  out  willow  bark 
with  water,  digest  the  evaporated  extract  with  oxyhydrate  of  lead, 
remove  the  dissolved  oxide  of  lead  with  hydrosulphuric  acid,  eva- 
porate, and  obtain  from  the  syrup- thick  fluid  the  crystals  of  sali- 
cin, which  are  purified  by  recrystallization.  Very  bitter,  white 
crystals;  soluble  in  every  proportion  in  boiling  water  and  in  17 
parts  at  19^;  easily  soluble  in  alcohol,  insoluble  in  ether;  melts 
at  100^,  and  stifl'ens  to  a  crystalline  mass;  indifierent;  decom- 
poses, under  the  action  of  emulsion  and  dilute  acids,  into  sugar 
and  saligenin,  CjflIIi,0,^-h2HO=«C,JIgO^-t-C,jII„0,3;  gives  chlor- 
anil  by  treatment  with  chlorate  of  potassa  and  hydrochloric  acid, 
and,  by  distillation  with  acid  chromate  of  potash  and  sulphuric 
acid,  gives  formic,  carbonic,  and  salicylic  acid.  If  we  let  chlorine 
act  upon  salicin,  we  obtain  compounds  of  sugar  with  the  known 
substitution  products  of  saligenin,  which  are  divided  under  the 
action  of  emulsin  into  sugar  and  chlorsaligenin.     If  we  shake  1 
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part  salicin  with  10  parts  dilate  nitric  acid,  when  the  salicin  is 
dissdived,  there  separate  small  white  needles  of 
helidn,  C^H3,03„  easily  soluble  in  alcohol  and  boil-  °®^^"'- 
ing  water.  Under  the  influence  of  emulsin,  helicin  decomposes 
into  sugar  and  salicylous  acid,  C„H3,03i+HO=»2{C„H„0„)+2 
(Gj^H^O^).  By  the  action  of  chlorine  and  bromine  upon  helicin, 
we  obtain  compounds  of  sugar  with  the  substitution  products  of 
salicylous  acid;  these  products  are  divided  by  emulsin  m  the  same 
manner  as  salicin. 

Helecoidin:  C^Hj^0„+8H0.     If  salicin  be  dis-  Helicoidin. 
solved  in  very  dilute  nitric  acid,  we  obtain  helicoidin, 
which  quite  resembles  salicin,  and,  under  the  influence  of  emulsin, 
decomposes  into  sugar,  saligenin  and  salicylous  acid,  C^H3^0,,+ 
8H0- 2(C„H  0„)+  C,,H.O,+  C  H.O,. 

Saliretin:  Cj^H^O^   separates  from   the  solution  gaUretin 
of  salicin  in  dilute  mineral  acids  as  an  amber-yellow 
resinous  mass. 

Rutilin :  C„H„0.,  is  formed  if  salicin  be  brought  R^tilin. 
into  concentrated  sulphuric  acid  at  40^.     Is  known 
only  in  combination  with  sulphuric  acid  a  C^gH^O^y'^SO.    Rutilin- 
sulphuric  acid  appears,  after  drying,  as  a  beautiful  violet  powder ; 
insoluble  in  water,  alcohol,  and  ether ;  it  combines  with  bases. 

Rufin:  CjgH^Oj^,  is  obtained  if  salicin  be  brought  |^^^ 
in  small  quantities  into  concentrated  sulphuric  acid 
at  ordinary  temperature,  as  well  as  by  heating  phloridzin.   A  red, 
resinous,  brittle  mass;  gives,  with  sulphuric  acid,  a  paired  acid 
-HO(C«H  0    SO^rSO,. 

Olivin:  C,gH„Og,  is  formed  if  a  large  quantity  oiiTin. 
of   salicin  be  brought  into  concentrated  sulphuric 
acid  at  78^;  olive-green  powder;  insoluble  in  water,  alcohol,  and 
ether. 

Caincin  (Cainca-saure) :  C^Hj^O,,,  is  found  in  the  catocin. 
root-bark  of  Chioeocca  racemoaa  in  addition  to  coffee 
tannin.  The  bark  of  the  root  is  boiled  out  with  alcohol,  then,  by 
a  solution  of  acetate  of  lead,  the  tannin  is  first  precipitated,  and 
from  the  abfiltered  solution  the  caincin  precipitated  by  vinegar  of 
lead,  and  the  obtained  pale-yellow  precipitate  decomposed  by  hy- 
drosulphuric  acid.  Crystallizes  in  white,  silken,  inodorous  needles; 
soluble  in  water  and  alcohol.  Alkalies  produce  no  change  in  the 
solution.  Dilute,  sulphuric,  hydrochloric,  and  nitric  acid  divide 
caincin  into  chiococcin  (chioooccic  acid),  Gj^H^Og,  and  sugar:  C^ 
Hj^O,,—  C35H^O,+  C„Hi,0,^.  A  solution  of  acetate  of  lead  with  a 
solution  of  caincin  gives  a  white  precipitate,  which  consists  of  3Pb 
0,C^8HjgOjj;  with  vinegar  of  lead,  we  obtain  a  compound  —  5Pb 

Chiococciny  by  mixing  the  alcoholic  solution  with  chiocoooln. 
water,  is  separated  in  the  form  of  a  jelly,  which  dries 
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to  a  transparent  horn-like  mass;  easily  pulverized;  insoluble  ia 

water,  soluble  in  .alcohol. 

OliTiL  Olivil:  C^Hj,0,o.     If  the  gum  which  flows  from 

the  wild  olive-tree  be  treated  with  boiling  alcohol, 
there  separates  by  cooling  olivil,  in  stelliform-grouped  needles; 
inodorous;  of  bitter-sweetish  taste;  melts  at  120^,  and  stiffens  to 
an  amorphous,  resinous,  idio-electrical  mass.  It  dissolves  in  water 
and  in  ether,  and  in  every  proportion  in  boiling  alcohol.  By  dry 
distillation  it  gives  pyro-olivinic  acid,  C^^^fig{1);  decomposes 
under  the  influence  of  oxidizing  bodies;  nitric  acid  colors  it  red- 
dish-yellow, and  concentrated  sulphuric  acid  blood-red;  weak 
acids  produce  no  change. 
Amyirdaiin.  Amygdalin:  NC^H^O^  is  found  in  the  family  of 

drupacesey  particularly  in  bitter  almonds,  in  the 
stones  of  the  apricot,  peach,  and  cherry  in  common  with  emulsin. 
The  bitter  almonds,  freed  from  fatty  oils  by  expression,  are  boiled 
with  alcohol  a  short  time,  and  the  fluid  strained  through  a  cloth. 
The  oil,  which  separates  after  a  few  days,  is  taken  away ;  af- 
terwards  the  alcoholic  solution  is  heated,  filtered  whilst  hot, 
and  the  alcohol  mostly  distilled  off.  The  residue  is  mixed  with 
ether,  whereby  the  amygdalin  is  separated  crystalline.  Crystal- 
lizes from  the  alcoholic  solution  in  white,  shining  scales;  inodor- 
ous, of  agreeable,  bitter  taste ;  insoluble  in  ether,  easily  soluble 
in  water  and  boiling  alcohol ;  not  poisonous,  and  appears  in  part 
to  pass  into  the  urine  unchanged.  Under  the  influence  of  emulsin 
it  decomposes  into  hydrocyanic  acid,  sugar,  and  oil  of  bitter  al- 
monds, NC^H^O^=NC,H.t-2C,,H,,0,o+C,,H,0,. 

Towards  reagents  amygdalin  behaves  quite  like  a  paired  com- 
pound of  hydrocyanic  acid,  sugar,  and  oil  of  bitter-almonds.  If 
we  boil  amygdalin  with  baryta  water,  ammonia  is  evolved  under 
production  of  amygdalinic  acid,  a  gummy,  acid-tasting  mass,  solu- 
ble in  water,  and  insoluble  in  alcohol. 

Amygdalinic  Acid   consists   of    HO,C->H-0^= 
^ygdahmc      2C,,ll,,0,,+  C,fifi,+  C.HO, ;  it  may,  therefore,  be 

considered  as  a  paired  compound  of   formic  acid, 
sugar,  and  oil  of  bitter  almonds. 
Myronic  acid.         Myronic  Add.     As  bitter  almond-oil  is  furnished 

by  amygdalin  under  the  influence  of  emulsin,  so  is 
mustard-oil  formed  from  myronic  acid  by  myrosin.  It  is  found  in 
black  mustard  in  union  with  potassa.  The  mustard-seed,  freed 
from  fat  by  expression,  is  first  completely  extracted  with  alcohol, 
and  then  digested  with  water,  which  dissolves  the  myronate  of 
potassa.  The  aqueous  solution  is  evaporated  to  the  thickness  of 
extract,  and  the  residue  treated  with  weak  alcohol,  in  which  the 
myronate  of  potassa  is  found.  By  evaporation  we  obtain  myronate 
of  potassa,  which  is  purified  by  washing  with  weak  alcohol.  From 
the  potassa  salt  we  separate  the  myronic  acid,  by  tartaric  acid  and 
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alcohol;  it  remains,  after  evaporation,  as  an  inodorous,  bitter,  and 
Bour  mass,  not  crystalline.  The  alkali  salts  crystallize.  Myronic 
acid  contains  nitrogen,  carbon,  hydrogen,  oxygen,  and  sulphur. 
{Compare  Mustard  Oil,  p.  327). 

White  mustard  contains  no  myronic  acid,  and  hence  gives  no 
mustard  oil ;  in  it,  on  the  contrary,  a  crystallizable  ginapin. 
subtance,  sinapin — occurs,  which  contains  sulphur ; 
by  myrosin  it  is  decomposed  into  a  bitter,  sharp  principle,  and, 
probably,  into  hydrosulphocyanic  acid. 

Athamantin:  C^H^O^,  is  found  in  the  root  of  ^^^^^^ 
Athamanta  oreoselinum.  From  the  etheric  solution 
of  the  alcoholic  extract,  athamantin  is  separated  oily,  and  stiffens 
by  degrees  to  a  crystalline  mass.  It  is  obtained  pure  by  being 
dissolved  in  alcohol,  precipitated  by  water,  and  repeatedly  crys- 
tallized. Forms  colorless  quadrilateral  prisms,  often  an  inch  in 
length ;  possesses  a  rancid,  soap-like  odor,  and  a  sharp,  irritating 
taste.  Insoluble  in  water;  melts  in  boiling  water  to  an  oil,  which 
stiffens  crystalline ;  easily  soluble  in  alcohol  and  ether ;  melts  at 
79^;  non-volatile;  under  the  influence  of  alkalies,  it  decomposes 
into  aresolony  Cj^H^Oj,  and  valerianic  acid,  C^^^ftjti»Gi^Ufi^+ 
C,oHjoO^.  With  dry  hydrochloric  acid  gas  it  gives  a  crystalline 
mass. 

Feucedanin:  GJl%  is  found  in  the  root  of  peuoedanin. 
Peucedanum  offie.j  and  is  obtained  by  extraction  of 
that  substance  by  alcohol.  Crystallizes  from  the  etheric  solution 
in  small  hexagonal  prisms,  melts  at  75^,  insoluble  in  water,  not 
easily  soluble  in  cold  alcohol,  easily  soluble  in  boiling  alcohol, 
ether,  and  volatile  oils.  Gives,  with  dilute  nitric  acid,  a  nitrogen 
compound,  G^Hj^NO^fO^^,  which,  with  ammonia,  forms  an  amid 
combination.  From  the  solutions  of  peucedanin,  in  alkalies,  it  is 
precipitated  by  acids.  It  may  be  regarded  a  combination  of 
oresolon  with  angelic  acid,  Cj^H^Oj+CjjHyOgsaC^HjjO^.  In  the 
root  is  also  found  a  small  quantity  of  a  body  soluble  in  ether — 
the  Oxypeucedanin :  Cg^Hj^Oy. 

Oresolon :  C^  fifty    Separates  from  the  hot  alco-  opeaoloxL 
holic  solution  in  small,  colorless,  inodorous,  and  taste- 
less needles,  insoluble  in  water,  and   soluble  with  difficulty  in 
ether  and  in  alcohol ;  non-volatile.     If  hydrochlorate  of  athaman- 
tin be  boiled  with  water,  we  thus  obtain  crystals  which  consists 
of  C,,H,0,. 

Absynthiin  :  HO,CiflH,,,0.,  is  found  in  wormwood  Absynthiin. 
{Artemisia  absynthium).  We  shake  the  alcoholic 
extract  with  ether,  evaporate  the  etheric  solution,  and  treat  the 
residue  with  a  little  ammonia,  in  "which  a  brown  resin  is  dissolved. 
Possesses  a  brownish-yellow  color;  a  disagreeable  odor,  like  worm- 
wood; tastes  extremely  bitter;  is  soluble  with  difficulty  in  water, 
easily  soluble  in  alcohol,  and  not  so  easily  in  ether,  reacts  acid,  is 
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dissoWed  in  alkalies  with  goIden-yellow  color.    The  Bolotion  in 

concentrated  Bolphoric  acid  is  colored,  in  the  air,  %  deep  indigo- 

bloe. 

Alois.  Aloln  :  HOfC^H^Oj^f  is  foimd  in  aloes,  the  dried 

juice  of  Alo^  Mocotorina^  purpure$eem9j  9pieata,  etc. 
These  are  infused  with  water,  and  the  iniouon  eraporated  in  a 
Tacuum.  After  some  time,  we  obtain  crystals  of  aloin,  which  are 
purified,  by  recrystallization,  from  alcohol.  Stelliform-grouped 
prismatic  crystals;  tastes  first  sweet,  and  afterwards  intensely 
bitter,  slightly  soluble  in  cold  water,  but  easily  in  warm  water 
and  warm  alcohol.  It  is  easily  absorbed  by  pore  alkalies  and 
their  carbonates  with  golden  color.  If  we  boil  it  a  abort  time 
with  alkalies  or  with  strong  acids,  it  is  conTerted  into  a  dark- 
brown  resin.  With  concentrated  nitric  acid  it  furnishes  chrysam- 
minic  acid,  and,  by  dry  distillation,  gires  an  aromatic-smelling 
volatile  oil.  With  bromine,  we  obtain  a  product  wC^^H^BrjOM* 
Appiin.  Appiin :  C^H,fi^  is  found  in  parsley  (Apium 

petrosebnum).  The  completely  dry  and  pulTeriied 
aqueous  extract  is  boiled  out  with  alcohol,  the  alcohol  distilled  ofl^ 
and  the  deposited  appiin  purified  by  expression  with  a  little  aico* 
bol.  Light,  flocculent,  nearly  colorless,  tasteless,  and  inodorous 
powder,  amorphous,  and  indifferent ;  is  dissolved  in  8500  parts 
cold  water,  but  dissolves  easily  in  boiling  water ;  by  cooling,  the 
solution  gelatinizes ;  the  hot  alcoholic  solution  also  forms,  after 
cooling,  a  stiff  jelly.  If  the  aqueous  solution  be  a  long  time 
boiled,  it  loses  the  capability  of  gelatinizing,  and  forms  a  body 
which  consists  of  G^^HioOi^  If,  on  the  contrary,  it  be  boiled 
with  dilute  acids,  water  escapes,  and  we  obtain  a  compound  which 
consists  of  C^H,oOg,C|^H,jO,p  etc.  The  solution  of  appiin  gives 
a  dark  red  fluid,  with  sulphate  of  peroxide  of  iron.  This  body 
differs  from  pectinic  acid  in  its  solubility  in  alcohol. 
Aescuiin.  AescuUn   (Polychrom):   C,eH^^Oy    If  the   bark 

of  horse-chestnut,  of  the  ash,  or  or  quassia,  be  ex- 
tracted by  hot  water,  we  obtain  a  fluid  which  appears  yellow  by 
transmitted  light,  and  blue  by  reflected.  The  substance  thus  dis- 
solved out  is  aescuiin,  which  separates,  if  the  alcohol  be  distilled 
from  the  alcoholic  extract  of  the  bark,  and  the  residue  left  a  long 
time  in  the  cold.  Crystallizes  from  the  hot  alcoholic  solution,  by 
very  slow  cooling,  in  microscopic  needles  ;  appears,  generally,  as  a 
white,  inodorous,  loose  powder ;  tastes  slightly  bitter,  dissolves  in 
12.6  parts  boiling  water,  and  in  672  parts  at  10^,  not  easily  solu- 
ble in  alcohol,  insoluble  in  ether.  Only  a  trace  of  aescuiin  gives 
an  iridescent  solution ;  acids  diminish  this  property,  alkalies 
increase  it.  Uvdrochloric  acid  ^colors  the  aescuiin  solution  red, 
and  at  last,  dark  yellow  ;  thereby  the  iridescence  disappears. 
Anthiarin.  Anthiarin :  Cj^H,oO^  is  found  in  Upas  antiar^  an 

extract  procured  from  AntiarU  toxicaria^  with  which 
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the  inhabitants  of  the  Indian  Archipelago  poison  their  arrows.  If 
the  extract  be  boiled  out  with  alcohol,  the  anthiarin  crystallizes, 
by  cooling,  in  silvery,  inodorous  leaflets,  of  mother-of-pearl  lustre ; 
soluble  in  251  parts  water,  in  70  parts  alcohol,  and  in  2792  parts 
ether ;  melts  at  220^ ;  non- volatile.  A  millegramme,  brought  into 
a  wound,  produces  vomiting,  convulsions,  and  death. 

Oocculin  (Picrotoxin):  OioH^04,  is  found  in  the  cocculin. 
kernels  of  Meniapermum  eoccultis.  The  kernels, 
freed  from  fat,  are  digested  with  alcohol,  and  the  last  distilled  off; 
the  cocculin,  which  separates,  is  recrystallized  from  aqueous  alco- 
hol. Transparent  leaflets,  inodorous,  tastes  extremely  bitter, 
dissolves  in  25  parts  boiling  water,  and  in  150  parts  cold  ;  boiling 
alcohol  dissolves  0.88  and  ether  0.4.  Taken  internally,  it  pro- 
duces dizziness,  convulsions,  and  death ;  easily  soluble  in  alkalies. 

Columhin:  C^H^jOj^,  is  found  in  Columbo-root  columbin. 
{Menispermum  palmatum)  and  can  be  extracted 
from  that  root  by  ether.  Crystallizes  in  transparent  rhombic 
columns;  inodorous;  tastes  slightly  bitter ;  insoluble  in  cold  water, 
not  easily  soluble  in  alcohol  (Vo^^  part) ;  melts  like  wax ;  easily 
soluble  in  alkalies,  and,  aeain,  precipitable  by  acids.  In  columbo 
is  found  another  acid,  C^H„0|3,  almost  insoluble  in  water  and  of 
a  bitter  taste. 

Chinovin  (Chinovic  Acid) :  HO,C3,HgpOp,  is  found  chinovin. 
in  China  nova  and  China  pitan.  The  bark  is  boiled 
with  lime-milk,  and  from  the  filtrate  chinovin  is  precipitated  by 
hydrochloric  acid ;  it  is  purified  by  solution  in  alcohol  and  preci- 
pitation by  water.  When  dried,  it  is  a  gummy  mass,  which,  pul- 
verized, gives  a  dazzling  white  powder;  tastes  intensely  bitter; 
insoluble  in  water,  but  easily  soluble  in  warm  alcohol  and  ether. 
Possesses  weak  acid  properties,  and  combines  with  bases.  The 
alkali  salts  are  easily  soluble  in  water. 

Limonin :  C^Hj^Oj,,  is  found  in  the  seeds  of  the  Limonin, 
lemon  and  the  orange,  and  is  obtained  by  extraction 
with  alcohol.  Microscopic  crystals  of  purely  bitter  taste;  not 
easily  soluble  in  water,  ether,  and  ammonia ;  more  easily  soluble 
in  alcohol  and  acetic  acid,  and,  particularly,  in  pure  potassa. 
Dissolves  in  sulphuric  acid  with  blood-red  color;  is  not  changed 
by  concentrated  nitric  acid. 

Meconin:  C^H^fi^,  is  found  in  opium.     Crystal-  ^je^onin. 
lizes  in  colorless,  inodorous,  almost  tasteless  prisms; 
melts  at  90^;  distillable;  is  dissolved  in  18  parts  boiling  water 
and  265  parts  cold;  dissolves  in  alcohol  and  ether.     Gives,  with 
nitric  acid,  a  nitro-compound;  and,  with  chlorine,  the  mechloinio 
»cid,  C„H,0„(?). 

Quasstin:  GJd^fi^  is  found  in  the  wood  of  Quassia  Qa^^\^ 
amara  and  excelsa.  If  the  aqueous  extract  be  digested 
with  alcohol,  we  obtain  this  principle  pure  by  repeated  crystallise^ 
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tion  from  the  ethero-alcoholic  solution.  Small,  opaque,  inodor- 
ous crystals;  uncbangeable  in  the  air;  extraordinarily  bitter  tast- 
ing; are  dissolved  in  200  parts  cold  water,  more  easily  soluble  in 
anhydrous  alcohol ;  melt  like  a  resin,  and  oool  to  a  semi-trans* 
parent,  brittle  mass. 
Santonin.  Santonin  (Santonio  Acid):  CgjHjjO^,  is  found  in 

the  flower  heads  of  Artemisia  Bantaniea  and  Judaiea 
(the  so-called  worm-seed*).  The  seeds  are  boiled  with  lime-milk, 
and  the  filtered  solution  is  slightly  over-saturated  by  hydrochloric 
acid.  After  some  time  the  santonin  is  deposited,  and  is  purified 
by  treatment  with  animal  charcoal,  recrystallization,  etc.  Crys- 
tallizes in  fiat,  compressed,  hexagonal  columns;  colorless,  inodor- 
ous; tastes,  after  chewing,  a  little  bitter;  becomes  yellow  in  the 
sunlight;  melts  at  168^;  8ti£fens  crystalline;  sublimable,  under 
formation  of  irritating  vapor.  Almost  insoluble  in  cold  water; 
dissolves  in  250  parts  boiling,  rather  easily  soluble  in  alcohol  and 
particularly  in  ether,  fats,  and  volatile  oils.  Forms,  with  bases, 
not  very  permanent  salts,  mostly  soluble  in  water. 
Saponin.  Saponin  (Struthiin) :  O^^O^^  (?),  is  found  in  the 

root  of  Gypsophila  ttruthium  and  Quillaja  $aponaria 
(Sapon.  offic).  Is  separated  from  the  hot  alcoholic  extract  during 
the  cooling.  White,  not  crystalline;  of  sharp,  piquant  taste;  dis* 
solves  in  all  proportions  in  water,  and  gives  a  foaming  solution ; 
not  easily  soluble  in  alcohol ;  insoluble  in  ether.  In  contact  with 
alkalies,  it  is  converted  into  a  weak  acid,  the  saponic,  C20H„Oi2(?). 
Senegin.  Senegin  (Polygalic  Acid) :  C^H^On,  is  found  in 

the  root  of  Polygala  senega.     White,  pulveriform, 
inodorous;   tastes,  after  a  little,  very  itching;  the  powder  excites 
violent  sneezing;  easily  soluble  in  boiling  water  and  alcohol,  in- 
soluble in  ether;  gives  no  definite  compounds  with  bases. 
Smiiacin.  Smilacin  (Sarsaparin,  Parilline)  is  found  in  the 

root  of  Smilaz  sarsaparillay  and  is  extracted  from 
this  by  boiling  with  alcohol.  Crystallizes  in  small,  colorless,  ra- 
diated needles.  Insoluble  in  cold  water,  not  easily  soluble  in  hot, 
or  in  alcohol,  easily  soluble  in  boiling  alcohol  and  in  ether.  Tastes 
in  solution  bitter  and  aromatic. 

In  relation  to  the  bitter  principles  at  present  known,  I  refer  to 
my  "Chemie  der  organischen  Verbindungen,*'  I.  p.  800. 

SWEET  PRINCIPLES. 

Mannit  Mannit  (Manna  Sugar) :  C^Hj^Oj,,  is  the  princi- 

pal constituent  of  manna,  which  is  obtained  by  dry- 
ing the  juice  flowing  spontaneously  from  the  Fraxinus  drnus,  ro- 

*  Seeds  of  Chenopodium  anthdminticum  (which  had  superseded  the  seeds  of  ArU- 
miaia),  are  uniyersallj  known  in  the  U.  S.  as  worm-seed.  D.  B. 
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tundifoliuSj  and  exeeUior.  It  is  farther  found  in  the  juice  exuded 
from  several  cherry  and  apple  trees,  in  the  alburnum  of  several 
species  of  PinuSy  in  the  root  of  the  pomegranate-tree,  in  different 
mushrooms  in  the  bark  of  Oanella  alba^  in  the  honey-dew  of  the 
linden,  and  is  formed  under  certain  conditions  by  fermentation  of 
sugar  with  lactic  acid.  If  manna  be  boiled  out  with  alcohol,  dur- 
ing the  cooling,  mannit  is  deposited  in  colorless  needles.  Of  dis- 
agreeable sweet  taste;  melts  at  166^;  stiffens  crystalline;  easily 
soluble  in  water,  and  forms  a  syrup ;  scarcely  soluble  in  cold  alco- 
hol, rather  soluble  in  boiling.  Without  action  upon  polarized  light. 
Gives,  with  concentrated  nitric  acid,  nitromannit^  Nitromannit 
a  violently  exploding  compound  ■■  Ci-H,(6N04)0,jj, 
which  is  obtained  when  finely-ground  mannit,  with  some  nitric 
acid  of  1.5  sp.  gr.,  is  stirred,  until  perfect  solution  takes  place, 
and  then  alternately  so  much  nitric  and  sulphuric  acid  added  that 
to  1  part  mannit,  there  comes  4^  parts  HOyNO^  and  10  parts 
HOySOj.  The  nitromannit,  which  separates,  is  washed  with  cold 
water,  and  left  to  crystallize  from  alcohol.  Mannit  gives,  with 
sulphuric  acid,  a  paired  acid  «»Ci,Hj^O,3'^+8S03(?).  Mannit 
also  combines  with  bases,  but  it  forms  no  definite  compounds. 
A  combination  isomeric  with  mannit  is  dtdcose  (dul-  tu,i^^.^ 
cm),  whose  ongm  is  unknown. 

Gh/cyrrhizin  (Licorice  Sugar) :  C,,H„0^  or  0,,  Giycyrrhiiin. 
H^Oj^,  is  found  in  licorice  wood,  the  root  of 
GHycyrrhiaa  glabra  and  echinata.  The  root  is  boiled  out  with 
water,  the  extract  precipitated  with  vinegar  of  lead,  being  cau- 
tious that  it  does  not  become  neutral,  the  washed  precipitate  de- 
composed by  hvdrosulphuric  acid,  and  the  solution,  filtered 
from  sulphide  of  lead,  cautiously  evaporated.  A  honey-yellow, 
not  (?)  erystallizable  mass,  soluble  in  water  and  alcohol,  of  pecu- 
liar sweet,  afterwards  itching  taste,  melts  at  200^,  not  volatile, 
gives,  with  nitric  acid,  a  nitro-compound,  combines  easily  with 
acids,  bases,  and  salts.  From  the  aqueous  solution  it  is  precipitated 
by  concentrated  sulphuric  acid.  Most  metallic  salts  give  precipitates 
with  glycyrrhizin,  consisting  of  the  salts  and  glycyrrhizin. — In 
the  flowers  of  Arbus  praecatoriuSj  in  the  root  of  Polypodium  vul- 
gare^  Ononis  ^inosuy  are  found  sweet  principles  which  quite  agree 
with  glycyrrhizin,  and  especially  are  precipitated  from  their  solu- 
tions by  sulphuric  acid. 

aiycerin:    CoH.Ojj— HO,C«H,0„   is  formed  by  Qiycerin. 
transposition,  from  oxide  of  glycyl,  in  the  saponifi- 
cation of  fats.     We  accurately  saturate  with  sulphuric  acid  the 
alkaline  mother  liquor,  from  which  the  soap  is  separated,  evapo- 
rate and  extract  the  syrup-thick  residue  with    alcohol.    After 
evaporation  of  the  alcoholic  solution,  we  obtain  the  pure  glycerin 
as  a  sweet,  colorless,  uncrystalline,  syrup-thick,  inodorous  fluid, 
soluble  in  all  proportions  in  water  and  alcohol|  and 
28 
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ether.  Glycerin  dissolves  most  vegetable  acids  and  all  deliques- 
cent  inorganic  salts ;  gives,  with  potassa,  also  with  baryta  and 
oxide  of  lead,  a  componnd  soluble  in  alcohol.  By  dry  distillation 
it  gives  acrolein  (p.  148),  and,  if  left  a  long  time  in  contact  with 
yeast,  it  decomposes  into  water  and  propionic  acid.  Chlorine  and 
bromine  convert  it  into  derived  combinations.  With  sulphuric 
acid,  we  obtain  a  paired  acid,  HO(C0H7O^SO,)^SOy  which  forms 
salts  soluble  in  water.  Glycerin-phosphoric  acid  consiats  of  2H0y 
CJBL,0gJ?0g>  With  nitric  acid,  glycerin  gives  a  violently  ezplod- 
ing,  very  poisonous  nitro^sompound. 


b.  COMMON  VBGBTABLB  AND  ANIMAL  MATTERS,  OR  THB  PROZIMATB 
CONSTITUENTS  OF  THB  VBGBTABLB  AND  THE  ANIMAL  KINGDOM. 

The  common  vegetable  and  animal  matters  consist :  — - 

1.  Of  Carbon^  Hydrogen^  and  Oxygen ; 

2.  Of  Carbofij  Sydrogeny  Oxygen^  and  Nitrogen. 

They  divide,  therefore,  into  N<mmitrogenou%  and  NUrogeiumM 
Compounds. 

1.  Non^nitrogetious  Oombinattone. 

According  to  the  proportion  of  the  hydrogen  and  the  oxygen 
atoms,  the  non-nitrogenous  combinations  are  divided  into :  a. 
Carbohydrates^  and  b.  Pecttn-eubstancee.  The  former  contain 
hydrogen  and  oxygen,  in  the  proportion  as  in  water ;  in  the  lat- 
ter, the  oxygen  exceeds  the  hydrogen. 


Fint  Group, 

CARBOHYDRATES. 

(Hydrates  of  Carbon.) 

The  combinations  of  this  group,  almost  without  exception, 
belong  to  the  vegetable  kingdom,  and  form  the  non-nitrogenous 
aliment.  The  atomic  weight  of  the  most  of  them  can  only  be 
approximately  given,  and  since  their  particular  constituents  are 
not  known,  their  constitution  n^u  only  be  expressed  by  empirical 
formulse.  A  few  show,  in  physical  relations,  certain  common 
properties,  and  then  bear  a  general  appellation ;  thus  we  distin- 
guish species  of  gum,  of  starch,  and  of  sugar.  The  relations 
which  the  carbohydrates  chemically  present,  their  combinations 
and  decompositions,  are  best  explained  if  we  assume  for  their 
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atomic  eonstitutioiiy  in  anhydrous  condition,  the  following  empi- 
rical formulae :— - 

Cellulose,  ....         C^B,fi,^, 

{Amjium,  1 

InuUn,  >  CjjHjoO^, 

Lichenin,  J 


{Dextrin,  ^ 

Arabin  (gum),        >  Cj^Hj^O, 
Vegetable  gluten,  J 

(Milk-sugar,  I  r  it  a 

Cane    **  /  ^i^^io^^ 

Grape  ^  [run 


besides  a  few  other  substanoes  not  yet  particularly  investigated. 

As  appears  from  this  summary,  these  combina- 
tions, with  the  exception  of  grape-sugar  and  fruit-  ^^<|i^2i 
sugar,  have  the  same  percentage  constitution ;  they  tions. 
show  a  great  agreement  in  their  chemical  relations, 
and  their  difference  depends  principally  upon  their  physical  pro- 
perties; they  can,  in  part,  be  converted  into  one  another,  and  this 
conversion  consists  essentially  in  the  change  of  these  external 
characteristics.     Carbohydrates  appear  partly  crystalline,  as  the 
sugar  species,  partly  as  amorphous  masses,  as  the  _ 
g^  species,  and  partly  organized,  as  cellulose  and  S5"' "' 
starch.     The  sugar  species  are  soluble  in  water  and 
alcohol;  the  gum  species  are  precipitated  by  alcohol  from  the 
aqueous  mucilaginous  solution.      Amylum  is  insoluble  in   cold 
water,  and  in  boiling  swells  like  a  sponge,  without  being  dissolved ; 
cellulose  differs  from  all  other  carbohydrates  by  its  insolubility  in 
ordinary  solvents.     As  already  stated  in  the  General  Part,  the 
compounds  of  this  group  are  non-volatile,  and,  by  dry  distillation, 
give  the  products  mentioned  at  page  49. 

Under  the  influence  of  gentle  heat,  diastase,  dilute       . 
acids  and  yeast,  the   carbohydrates,  which  consist  ^fermMti. 
of  C„H,^0,^,  are  converted,  at  a  certain  tempera- 
ture, into  fruit-sugar  and  grape-sugar,  which  then  decompose  into 
alcohol  and  carbonic  acid  by  exposure  to  the  continued  action  of 
yeast.     Upon  the  products,  which  are  formed  by  the  action  of 
other  ferments,  see  the  article  on  *' Spontaneous  Decomposition," 
in  the  General  Part.     Many  compounds  of  a  higher  order,   as 
salicin,  phloridzin,  amygdalin,  caincin,  etc.,  contain  carbohydrates, 
and,  under  the  influence  of  ferments,  decompose  into  sugar  and 
other  products. 
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In  respect  to  the  influence,  which  the  carhohj- 
Behayiorof  drates  exercise  upon  polarized  light,  cellalose  and 
to^^uiriied**  starch  come  not  into  consideration,  on  account  of 
light  their  insolubility,  in  water.    With  inulin,  the  rotation 

is  to  the  left.  Of  all  bodies  of  the  gum  species, 
dextrine  possesses  the  strongest  turning  power  to  the  right,  whilst 
gum  behaves  indifferently.  With  milk-sugar,  cane-sugar,  and  grape- 
sugar,  the  power  of  rotation  is  to  the  right;  with  fruit-sugar,  it  is 
to  the  left.  The  conversion  of  these  bodies  into  one  another,  par- 
ticularly of  gum  and  starch,  into  dextrine— cane-sugar  and  grape- 
sugar  into  fruit-sugar,  may  be  most  easily  known  by  polarised 
light.* 

Pure  cellulose  is  not  colored  blue  by  tincture  of 
Behavior  to  iodine;  this,  however,  takes  place,  if  it  be  boiled  a 
the  o^hOT  ^  ^^^S  *™®  ^^^^  concentrated  potash-lye.  On  the 
halogens.  contrary,  starch,  dry  as  well  as  in  the  form  of  paste, 

is  immediately  colored  intensely  blue,  under  produo- 
tion  of  loose  compounds,  which,  by  warming,  completely  lose 
the  iodine;  bromine  imparts  to  the  same  an  orange-red  color. 
The  other  carbohydrates  are  only  colored  brown  by  tincture  of 
iodine,  and  to  them  the  halogens  generally  behave  indifferently^ 

If  to  a  boiling  solution  of  inulin  we  add  a  few 
salts  ofdeut-  clrops  of  Sulphate  of  deutoxide  of  copper,  and  then 
oxide  of  copper  potassa  in  excess,  we  obtain  an  intense  blue  solution 
in  the  presence  from  which  protoxide  of  copper  very  soon  separates; 
of  potassa.  ^j^^  solutions  of  dextrine,  of  fruit-sugar,  and  of 
grape-sugar  behave  in  the  same  manner,  if  the  blue  fluid  be 
warmed.  (Detection  of  sugar  in  urine.)  Cane-sugar  also  gives  a 
blue  solution;  but  the  separation  of  protoxide  of  copper  does  not 
follow  until  after  long  boiling.  On  the  other  hand,  gum-copper- 
deutoxyd  is  not  soluble  in  potassa,  and  also  suffers  no  change  by 
continued  boiling  with  water. 

.  AH  carbohydrates,  when  heated  with  peroxide  of 

oxidix^g  manganese  and  diltUe  sulphuric  aeidj  give  formic 

bodies.  and  carbonic  acid.     Dilute  nitric  acid  does  not  act 

in  the  cold  upon  cellulose,  but  if  the  latter  be  ex- 
posed to  continued  boiling  with  that  acid,  we  obtain  oxalic  and 
suberic  acid.  Starch,  dextrine,  cane-sugar,  grape-sugar,  and 
fruit-sugar,  by  like  treatment,  give  oxalic  and  saccharic  acid; 
milk-sugar,  gum,  and  vegetable  gluten  furnish  oxalic  and  mucic 
acid.  But  if  the  carbohydrates  be  exposed  a  short  time  to  the 
action  of  concentrated  nitric  acid,  particularly  under  the  co-ope- 
ration of  sulphuric  acid,  we  obtain  very  violently  exploding  nitro- 
gen compounds  (gun-cotton). 


*  Upon  the  power  of  rotation  of  the  sugar  species,  and  of  the  substances 
lated  to  them,  compare  mj  **Chemie  der  organischen  Verbindongen,''  toL  L  p.  406. 
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Dilute  sulvhurie  acidj  as  has  already  been  re- 
marked,  finallj  converts    the    carbohydrates   into  Action  of  ral- 
grape-sugar ;  cellulose  previously  changes  into  starch  pj^horio 
and  dextrine;  if  we  let  dilute  acid  act  a  long  time  acids. 
upon  grape-sugar,  the  solution  becomes  clouded  un- 
der production  of  substances  of  ulmin  and  of  humin.   Other  dilute 
acids  have  the  same  influence,  particularly  phosphoric  acid.  With 
concentrated  sulphuric  acid  the  carbohydrates  unite  in  the  cold, 
forming  paired  compounds;  if  they  be  heated  with  concentrated 
acid,  they  are  colored  black,  under  evolution  of  sulphurous  and  car- 
bonic acid;  by  an  excess  of  acid,  the  organic  substance  is  at  last 
completely  destroyed.     If  we  heat  a  mixture  of  anhydrous  phos- 
phoric acid  and  cane-sugar,  the  mass  becomes  brown ;  it  evolves 
formic  acid  and  water,  whilst  humin  substances  and  uncrystalliz- 
able  sugar  remain  in  the  residue.    Phosphoric  acid  appears  to 
form  no  paired  compounds. 

If  the  carbohydrates  be  heated  with  hydrate  of  ^^ction  of  pure 

{>otassa  in   excess,  we   obtain  carbonate  and  oxa-  alkalies, 
ate  of  potassa,  under '  evolution  oF  hydfosen  fas. 
If  we  let  a  solution  of  ^rape-sugar,  saturated  with  lime  or  baryta, 
stand  a  long  time  in  the  air,  it  thus  changes  into  glucinic  acid. 
Upon  the  products  which  are  formed  by  the  distillation  of  a 
mixture  of  lime  and  sugar,  compare  page  148. 

Although  the  carbohydrates  belong  to  the  indif- 
ferent organic  combinations,  yet  they  possess  the  Compoun(^  of 
capability  of  uniting  with  bases  in  definite  proper-  ^f^^  ^' 
tions.  The  compounds,  with  alkalies  and  alkaline 
earths,  are  soluble  in  water,  and  insoluble  in  alcohol.  If  to  a 
solution  of  gum  we  add  potassa,  and  then  alcohol,  gum-potassa  is 
precipitated,  which,  after  washing,  is  easily  dissolved  in  water ; 
this  solution  gives,  with  acetate  of  lead,  a  white  precipitate  of 
gum-leadoxyd.  In  like  manner,  we  obtain  compounds  with  the 
sugar  species.  The  compounds,  with  the  alkalies,  react  strongly 
alkaline.  These  are  the  only  substances  by  which  the  atomic 
weight  of  the  carbo-hydrates  can  be  determined.  The  insoluble 
cellulose  itself  possesses  the  property  of  decomposing  a  few  salts 
with  heavy  bases,  as  those  of  alumina,  of  peroxide  of  iron,  of  tin, 
etc.,  in  their  aqueous  solution,  into  acids  and  basic  salts,  and  of 
uniting  intimately  with  the  basic  salts.  {See  Coloring  Matters  and 
Mordants.) 

Although  the  non-nitrogenous  food  is  generally  pi.    .  ,    .   , 
eaten  in  larger  quantities  than  the  nitrogenous,  yet  imp^tance.** 
it  can  neither  in  chyle  nor  in  blood  be  recognized' 
with  certainty  ;  only  in  the  liver  we  constantly  find  sugar.     The 
physiological  importance  of  these  substances  is  still  almost  un- 
known.    That  they,  under  certain  circumstances,  contribute  to 
the  production  of  fat,  is  already  mentioned,  p.  189.     Some  have 
endeavored  to  establish  the  view  that  they  are  employed  exclu- 
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sively  for  tbe  process  of  oxidation  and  of  producing  animal  heat, 
an  opinion  which  can  scarcely  find  an  advocate.  It  is  more 
probable  that  they,  bj  exchange  of  matter,  unite  with  nitrogenous 
products  of  decomposition  at  the  moment  of  their  production, 
thus  forming  nitrogenous  aliments. 

CELLULOSE. 

Cellulose  (Lignin,  Wood  Fibrin,  MeduUin)  is  the  principal  con- 
stituent of  the  vegetable  kingdom.  All  vegetable  organs  are  an 
aggregation  of  cells,  whose  membrane,  freed  from  included  and 
foreign  matter,  exhibits  pure  cellulose ;  it  is  always  organizedt 
and  is  distinguished,  as  already  remarked  above,  by  its  insolubility 
in  water,  alcohol,  ether,  dilute  alkalies,  and  acids.  Vegetable 
wool,  the  pith  of  plants,  bleached  paper,  etc.,  may  be  regarded  as 

pure  cellulose.  Generally,  upon  the  inner  side  of 
The  8<^caiied  ^jj^  cell-membrane,  are  deposited  different  substanceSt 
terUls  ^  "^"  "P^'*  which  depend,  especially,  the  solidity  and  hard- 
ness of  wood,  and  which  can  often  be  withdrawn,  b j 
long  maceration  with  potassa.  Tbe  nature  of  these  substances 
is  very  different,  and  we  apply  to  them  the  name  of  incrusting 
matters,  by  which  is  to  be  understood,  however,  no  definite  com- 
bination. Wood  contains,  besides  these,  still  other  substances, 
which  can  be  withdrawn  by  different  solvents.  Until  recently, 
cellulose  was  regarded  as  belonging,  exclusively,  to  the  vegetable 
kingdom,  yet  we  have  discovered  in  the  inferior  animals,  as  in 
the  Ascidias^  a  complete  tissue  of  cellulose.  The  ease  with  which 
cellulose  is  attacked  by  concentrated  sulphuric  acid,  depends  upon 
its  coherence ;  thus  the  linen  fibre  withstands  the  action  rather 
long,  whilst  cotton  texture  is,  even  in  a  few  minutes,  changed  into 
a  mucilaginous  mass,  soluble  in  the  acid.*  (Distinguishing  be- 
tween linen  and  cotton  webs.) — (Employment  of  vegetable  fibre 
for  cloths  and  paper. — State -of  moistness  of  wood,  and  employ- 
ment of  the  latter  as  fuel. — Gutting  wood.)  Upon  the  decay  of 
wood,  and  the  preservation  of  that  substance,  by  soaking  in  lye, 
or  by  smoking  and  impregnation  with  inorganic  salts,  compare 
page  55,  and  my  "  Chemie  der  organischen  Verbindungen,'*  vol. 
X.  p.  oo4. 

Nitrocellulose.  .  Nitrocellulose  (Xyloidine,  Gun-Cotton,  Pyroxy- 
Gun-cotton.       Hn) :    C,2H^(N 0^)30,0  (?).     Probably   different   com- 

nounds  exist,  some  of  which  are  soluble  in  ether,  and 
some  insoluble.     Completely  cleansed  and  well-dried  cotton  wool 

*  By  the  faction  of  decaying  potatoes,  the  cellulose  is  dissoWed.  By  this  actioii 
the  cells,  which,  in  the  sound  potatoe,  inclose  the  amylum,  are  first  separated,  and 
then  their  walls  dissolTed ;  the  same  occurrence  takes  place  in  the  potatoe  diaeaM ; 
tbe  putrefaction  of  the  contents  is,  therefore,  only  a  consequence  of  the  diaeaM. 
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18  dipped  10  to  12  minutes  in  a  mixture  of  2  parts  HO^NO^  and 
8  parts  HOySOj,  then  thoroughly  washed  with  water  and  dried  in 
a  gentle  heat.  Instead  of  nitric  acid,  nitrate  of  potassa  may  be 
used.  Under  the  microscope,  gun-cotton  does  not  appear  different 
from  common  cotton  wool ;  it  explodes  very  violently,  and  bums 
np  without  leaving  a  residue,  under  production  of  carbonic  oxide, 
carbonic  acid,  nitrous  oxide,  and  water.  It  is  insoluble  in  water 
and  in  alcohol,  but  it  dissolves  in  alkalies  and  in  ether.  The 
etheric  solution  is  known  under  the  name  of  Oollodium  ;  for  its 
preparation,  the  cotton  exposed  to  the  action  of  salt-  ooUodinm. 

1)etre  and  sulphuric  acid  must  be  employed.     If  we 
et  the  solution,  thinly  spread,  evaporate,  there  remains  a  trans- 
parent, extremely  electric,  uniform  mass  (electric  paper,  produc- 
tion of  small  balloons,  employment  of  coUodium  as  a  means  of 
adhesion  in  surgery). 

Cork  Subttanee.  Cork  substance,  in  its  pure  corksubBtance. 
state,  was  viewed,  until  lately,  as  identical  with  cel- 
lulose. But  it  is  only  very  slowly  attacked  by  concentrated  sul- 
phuric acid,  and  dilute  nitric  acid  oxidizes  it,  even  below  100^ ; 
thereby  is  formed  a  series  of  acids,  whose  extreme  members  are 
suberic  and  succinic  acid.  It  is  very  difficult  to  procure  cork  sub- 
itance  pure ;  sometimes  it  forms  a  thin  amorphous  adhesive  coat 
over  the  entire  plant ;  in  the  potatoe,  it  forms  the  external  cell 
layers ;  it  does  not  transmit  water  freely ;  therefore,  potatoes  with 
unbroken  surface,  may  be  long  preserved,  and  lose  only  a  little  in 
weight.  Cork  substance  differs  also  in  constitution  from  cellu- 
lose. 

Cellulose.  Cork  sabstance  of  the  potatoe. 

Carbon    .    .     .    48.99  62.80 

Hydrogen    .    .      6.20  7.16 

Oxygen    .     .     .     49.81  27.67 

Nitrogen 3.03 

STABOH  BPECIBB. 

1.  Amylum  (Starch,  Common  Starch-meal):  C„  l-  Amyium. 
Hj^OjoY   is  widely  diffused  in  the  vegetable  king- 
dom ;  many  vegetable  substances,  as  e.  g.  the  potatoe,  contains, 
in  addition  to  water,  littlf  else  than  starch.     In  company  with 
protein  compounds,  amylum  is  found  in  the  seeds  of  the  grain 
species   (Cerealia),  of    the  Leguminos»  plants  (pulse,  the  co- 
tyledon of  the  embryo),  in  the  stems  of   many  monocotyle* 
dons,   particularly  the  palm    species  (sago),   in   the  poisonous 
root    of  Janipha  manihot  {tapioea)^  in  the  root   of  Manmi 
arundinacea  (arrowroot)^  and  generally  in  most  roots.    Amylw 
already  exists  in  the  cells  of  plants,  deposited  in  isolated  grain 
whose  sise  varies  according  to  the  plant  in  which  it  occurs,  froi 
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s{f^th  of  a  line  (starch  from  the  seed  of  Chenopodium  quinosa),  to 
^i^th  of  a  line  (potatoe  starch).  These  grains  have,  internally,  a 
central  cavity,  around  which  the  starch  is  deposited  in  equal  lay- 
ers. Starch  is  a  white,  soft-feeling,  tasteless,  and  inodorous  pow- 
der, grating  between  the  teeth,  insoluble  in  water,  alcohol,  and 
ether ;  soluble  in  dilute  acids  and  alkalies.  If  a  starch  be  brought 
into  hot  water,  the  layers  swell  up  without  being  dissolved,  and 
form  the  so-called  paste, (Kleister),  by  which  the  grains  increase 
in  volume  thirtyfold.  At  150^  the  paste  is  perfectly  fluid,  and, 
gradually,  is  converted  into  dextrine  and  grape-sugar.  If  iodine 
be  contained  in  a  solution  it  can  be  detected  by  starch,  even  if 
the  former  be  almost  a  million  times  diluted.  If  to  a  solution  of 
borax  we  add  starch  paste,  the  whole  is  coagulated  under 
production  of  a  combination  of  starch  and  borax ;  dilute  acids 
prevent  the  production.  Solutions  of  sulphate  of  deutoxide  of  cop- 
per and  sulphate  of  peroxide  of  iron^  of  chloride  of  barium^  and 
Amyium  and  ®^  ^^^^^  saltSj  give  no  precipitate  with  a  solution  of 
unnin.  starch.     If  tannin  be  added  to  a  solution  of  starch, 

gray  flakes  are  separated,  which  unite,  forming  a 
soft  mass. 

Starch  is  obtained  when  the  pap,  procured  by  grinding  pota- 
toes, is  washed  upon  a  hair  sieve  so  long  as  the  water  flows  away 
milky.  After  some  time  the  starch  is  deposited  from  the  fluid 
which  has  run  through.  Or  we  macerate  rye  or  wheat  in  water 
until  the  grain  can  be  crushed  between  the  fingers,  grind  it  to 
a  uniform  mass,  and  knead  it  in  a  bag  under  water  until  all  the 
starch  grains  are  pressed  out.  The  adhesive  substance,  with  the 
hulls,  remains  in  the  bag- 

Xyloidin.  Fuming    nitric  acid  converts   starch  into  nitro- 

amylum,  which  exhibits  the  so-called  xyloidin^  and 
probably  consists  of  CjjHg(N04)09. 

Uses  of  starch.  Starch  is  the  most  common  nutriment  in  combina- 
tion with  protein  substances ;  as  it  is  insoluble  in 
water  it  must  be  first  converted  into  dextrine  and  sugar.  This 
takes  place  partly  by  boiling,  and  partly  by  the  action  of  the 
gastric  juice.  In  baking  bread,  the  starch  is  mostly  converted 
into  dextrine.  As  means  of  stiffening,  starch  paste  is  much  used 
in  calico  printing,  and  in  other  trades.  Employment  of  starch 
in  the  preparation  of  beer,  whiskey,  etc. 

Paramvltim.  Paramylum.      In  the  infusoria  species,  Euglena 

viridiSy  are  contained  small  white  grains,  which  ap- 
pear similar  to  wheat-meal,  and  dried  at  100^  correspond  to  the 
formula  GisHi^Ojo;  it  is  insoluble  in  cold  water  and  dilute  acids; 
swells  up  in  hot  water,  without,  however,  forming  a  jelly.  From 
the  solution  in  dilute  alkalies  paramylum  is  precipitated  by  hy- 
drochloric acid,  in  the  form  of  a  transparent  gelatinous  body.  By 
continued  boiling  with  hydrochloric  acid,  it  is  converted  into 
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fermentable  sugar;  at  200^,  it  changes  into  a  tasteless  gummy 
body. 

2.  Inulin :  Cj,  Hj^,  0,^.  Inulin,  like  starch,  is  2.  inuiin. 
iridely  diffused  in  nature;  it  is  found  in  the  roots  of 
different  Syngenestse^  as  in  Inula  helenium^  ffelianthua  tuberosus^ 
Leontodon  taraxacum^  and  particularly  in  the  bulb  of  the  dahlia 
(Q-eorgina).  Appears  as  a  white,  extremely  soft,  tasteless,  and 
inodorous  powder,  adhering  to  the  teeth.  Scarcely  soluble  in  cold 
water,  but  is  perfectly  dissolved  by  boiling  water,  without  forming 
a  paste,  and  during  cooling  it  is  deposited  pulveriform.  Even  by 
repeated  treatment  with  boiling  water,  inulin  is  converted  into 
sugar;  if  some  yeast.be  added  to  the  aqueous  solution,  wine  fer- 
mentation soon  sets  in.  In  the  heat,  it  very  quickly  reduces  salts 
of  silver,  of  copper,  and  of  lead.  Is  obtained  in  the  same  manner 
as  starch. 

S.  Lichenin  (Moss  Starch):  Cj^Hj^Oio (?).  It  appears  to  be 
^st  formed,  by  boiling  with  water,  from  an  unknown  substance, 
which  occurs  in  different  lichens,  as  Iceland  moss  {Oetraria  Ice- 
landica)^  Lichen  plicatusj  barbatuSj  etc.  Sparingly  soluble  in 
cold  water,  insoluble  in  alcohol;  if  warm  water  be  poured  upon 
the  lichens,  they  swell  to  a  slimy  jelly,  not  adhesive.  It  entirely 
dissolves  in  boiling  water;  after  the  cooling  of  the  thin  solution,  we 
obtain  a  jelly.  Quite  tasteless;  of  a  peculiar  moss  odor,  and  a 
brown  color.  We  obtain  lichenin,  if  Iceland  moss  be  completely 
extracted  with  cold  water  and  some  carbonate  of  •potash,  and  the 
residue  boiled  some  time  with  water.  We  strain  it  whilst  it  is 
hot,  and  dry  the  jelly  by  a  gentle  heat.    Employed  in  medicine. 

aUM  SPECIES. 

1.  Dextrine:  C^Hj^jOj^,.  That  dextrine  already  ^  Dextrine, 
exists  in  the  vegetable  kingdom,  is  not,  with  cer- 
tainty proved.  It  is  formed  by  the  action  of  heat  and  of  diastase, 
which  last  is  evolved  in  the  germination  of  wheat  and  of  other 
corn  (malt),*  and  of  dilute  acids  upon  starch.  It  is  best  obtained, 
if  1000  parts  starch  are  uniformly  moistened  with  2  parts  nitric 
acid  and  800  parts  water,  the  mass  first  dried  in  the  air,  and  then 
exposed  to  the  temperature  of  100^,  until  it  entirely  dissolves  in 
water  and  is  no  longer  colorpd  blue  by  tincture  of  iodine.  Or,  we 
digest  starch  paste  with  1  to  2  per  cent,  sulphuric  acid,  at  80«to 
90^,  after  the  formation  of  dextrine  is  terminated,  precipitate  the 
sulphuric  acid  by  baryta,  evaporate  the  filtered  solution,  and  from 

*  We  obtain  diastase,  if  freshly  germinated  eorn  (grain)  is  crushed,  afis^^ 
with  half  its  weight  of  water,  and  expressed.     The  fluid  is  first  mixed  with  ft  ll> 
alcohol,  then  filtered,  and  the  diastase  precipitated  by  a  large  addition  of  alot 
Ihied  by  gentle  heat,  it  appears  as  a  gummy  body.    Is  probably  formed  firoia 
protein  substances. 
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the  concentrated  fluid  precipitate  the  dextrine  by  alcohol;  the 
sugar,  simaltaneouslj  formed,  remains  dissolved.  Instead  of  sul- 
phuric acid,  grain  malt,  or  diastase,  can  be  employed.  A  com- 
pletely amorphous,  tasteless,  and  inodorous  mass,  resembling  gum 
Arabic ;  very  easily  soluble  in  water,  forming  a  slimy  fluid;  soluble 
in  aqueous  alcohol  and  insoluble  in  absolute.  Under  the  action  of 
diastase  and  dilute  acids,  it  is  conyerted  into  grape-sugar.  (Em- 
ployment, instead  of  gum,  as  stiffening.  Use  in  medicine,  dextrine 
bandages.  Constituent  of  beer,  etc.) 
2.  Arabin.  ^*  Arolnn  (Gum  in  a  limited  sense):  G|,H,^0|^ 

It  is  probably  formed  in  the  cells  of  plants,  whose 
walls  imbibe  the  aqueous  solution,  and  collect  it  in  the  intercellular 
spaces.  In  many  plants  it  is  found  in  such  quantity  that,  by 
bursting  the  bark,  it  flows  out  in  aqueous  solution  and  dries,  form- 
ing yellow  transparent  globules,  as  gum  Arabic  from  different 
species  of  Acada^  cherry-tree  and  plum-tree  gum.  If  the  gum 
be  a  few  times  precipitated  from  the  aqueous  solution  by  alcohol, 
it  is  obtained  pure.  Entirely  amorphous,  transparent,  of  glassy 
fracture,  inodorous,  of  insipid  taste,  very  easily  soluble  in  water, 
forming  a  thickish  fluid  or  mucilage  (emulsions,  addition  to  ink). 
Insoluble  in  alcohol ;  is  very  easily  converted  into  grape-sugar 
under  co-operation  of  dilute  acids  (employment  in  mecUdne,  as 
means  of  thickening). 

8.   Vegetable  Gluten.    It  is  as  widely  diffosed  as 
giutei^^**  ®      the  gums.     It  is  found  in  cells,  partly  deposited  as 

a  solid  mass,  and  partly  in  a  swollen  condition.  All 
parts  of  plants,  which  contain  gluten,  form,  when  drenched  with 
water,  a  thick,  slimy  mass,  resembling  paste ;  but  no  solution. 
Vegetable  glutens  appear  to  be  combinations  of  gum  with  lime 
salts  (phosphate  of  lime)  and  the  difference  between  them  is,  pro- 
bably, dependent  upon  the  relative  quantities  of  gum  and  salts  of 
lime.  If  we  digest  the  gluten  with  hydrochloric  acid,  entire  solu- 
tion follows,  and,  upon  the  addition  of  alcohol,  pure  gum  is  pre* 
cipitated.  Vegetable  gluten,  in  common  with  gum  and  some 
starch,  is  found  in  tragacanth,  cherry-tree  and  plum-tree  gum,  in 
buckthorn  seed  {Trigonella  fcenum  Grsecum)^  in  the  seed  of  flee- 
bane  (Plantago  myllium)^  in  linseed  {Linum  tmtatissimufn)^  in 
the  bulbs  of  different  species  of  Orchis  {salep\  in  mallows,  in 
root  of  AUhsea  officinalis^  etc. 

■ 

SPECIES   OF  SUGAR. 

1.  Milk-Bugar.  1.  Milk-Sugar  (Lactin) :  C„H,oO,o+2aq.  Is  found 
only  in  animal  milk,  and  cannot  yet  be  produced  arti- 
ficially from  starch,  dextrine,  etc.,  although  experience  shows  that 
milk-sugar  is  greatly  increased  in  the  milk  by  taking  nourishment 
containing  amylum.     The  account  is  disputed  that  the  milk  of 
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bitches,  restricted  to  camiyorous  diet,  contains  no  milk-sugar. 
Crystallizes  in  white  quadrilateral  columns,  sharpened  with  two 
faces ;  hard,  grates  between  the  teeth,  is  dissoWed  in  6  parts  cold 
water,  and  in  from  3  to  4  parts  of  boiling,  insoluble  in  alcohol  and 
«ther,  tastes  less  sweet  than  the  other  sugar.  Bjr  digestion  with 
dilute  sulphuric  acid  it  is  converted  into  grape-sugar ;  on  the  con- 
trary, diastase  and  yeast  do  not  appear  to  cause  it  to  ferment ; 
however,  the  Baschkirs  and  Kalmucks  prepare  an  intoxicating 
drink  (kumis),  by  fermentation  of  mare's  milk.  We  obtain  milk- 
sugar,  by  evaporating  to  syrup-thickness  milk  freed  from  the 
butter  and  cheese,  the  so-called  whey. 

^  2.  Cane-Sugar  {Common  Sugar) :  C„H,oO,o+aq.  2.  Cane-sugar. 
18  found  in  sugar-cane,  in  sugar-maple  I  Acer  saceha- 
rinum)j  and  in  other  species  of  maple,  m  the  red  beet,  and  in  the 
yellow,  in  several  palms,  in  the  nectar  of  flowers,  etc.,  generally, 
inclosed  in  the  cells  in  aqueous  solution,  with  protein  compounds  and 
salts.  Expressed  sugar-juice  soon  commences  fermentation  at  com- 
mon temperature,  because  its  protein  substances  change  into  fer- 
ment. Hence,  in  its  production,  care  must  be  taken  soon  to  remove 
these  protein  substances,  which  is  done  by  boiling  up  the  juice  with 
l-6th  per  cent  lime,  straining  and  evaporating.  The  first  crystals 
(muscovado)  are  purified  by  solution  in  water,  treatment  with  ani- 
mal charcoal  and  recrystallization,  whereby,  however,  one  part  of 
the  sugar  is  converted  into  uncrystallizable  sugar,  especially  if 
the  evaporation  be  carried  forward  at  a  high  temperature.  By 
alow  evaporation  of  the  pure  sugar  solution  we  obtain  large,  regu- 
lar, well-formed  crystals  rock-candy) ;  if,  on  the  contrary,  the 
crystallization  be  interrupted  by  stirring,  we  obtain  aggregated 
Bmall  white  crystals  (loaf  sugar).  Sugar  is  dissolved  in  almost 
all  proportions  in  water  (syrup),  and  is  also  dissolved,  abundantly, 
by  alcohol,  proportionate  to  the  water  it  contains.  Of  all  sugars, 
the  cane  species  is  the  sweetest;  it  is  unchangeable  in  the  air,  and 
phosphoresces  strongly  when  rubbed.  In  the  heat,  a  solution  of 
sugar  is,  by  degrees,  converted  into  uncrystallizable  sugar,  and  in 
proportion  as  this  occurs,  the  power  of  rotation  of  polarized  light 
diminishes.  In  the  presence  of  alkalies  this  change  takes  place 
slowly ;  on  the  contrary,  very  quickly  under  co-operation  of  acids. 
If  the  change  has  taken  place,  and  the  action  continues,  we  ob- 
tain glucinic  acid,  humin  substances,  etc.  If  yeast  be  added  to  a 
solution  of  cane-sugar,  fermentation  soon  commences,  but  previ- 
ously the  cane-sugar  is  converted  into  grape  and  uncrystallizable 
sugar.  Cane-sugar  melts  at  160^,  and  stiffens  to  a  translucent, 
uncrystallizable  mass  ^barley  sugar) ;  at  a  high  temperature  it 
assumes  a  brown  color  (caramel). 

8.    FruU-Sugar:    C,^,,0,,-hx  aq.   is   found  in  3.  Fniii-«ag«r. 
sweet  fruits  with  grape-sugar.     Honey  is  a  mixture 
of  fruit-sugar  and  grape-sugar.    Fruit-sugar  appears  also  to  be 
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formed  by  the  action  of  acids  upon  other  sagars.  It  does  not 
crystallize,  tastes  very  sweet,  is  easily  soluble  in  water  and  alco- 
hol, loses  its  water  entirely  upon  the  water-bath.  It  absorbs  water 
again  in  the  air,  and  is  said  thus  to  be  converted  into  grape-sugar. 
By  the  conversion  of  dextrine  into  grape-sugar,  there  is  said  to 
be  formed,  as  middle  member,  uncrystallizable  sugar,  Dextrm* 
Su§ar. 

4. Grape-sugar.  ^  *•  Chape-Suffar  fStarch  Sugar,  Granular  Sugar): 

C|2H„0|.-{-2  aq.     Sweet  fruit,  as  grapes,  cherries, 

?lums,  figs,  etc.,  also  honey,  contain  fruit-sugar  and  grape-sugar. 
!he  separation  of  these  is  accomplished  by  alcohol,  in  which 
grape-sugar  is  not  easily  soluble.  In  the  liver  of  different  ani- 
mals grape-sugar  has  also  been  found.  If  we  digest  starch  (or 
dextrine,  gum,  cellulose),  with  5  to  6  parts  water  and  2  to  8  parts 
sulphuric  acid,  it  is  entirely  converted  into  grape-sugar ;  if  the 
acid  be  removed  by  baryta,  and  the  clear  solution  evaporated,  we 
obtain  the  sugar  in  crystals.  Diastase  produces  the  same  effect. 
In  diabetes  mellitu9  (saccharine  urine),  starch,  cane-sugar,  gum, 
etc.,  are  converted  into  grape-sugar;  this  change  commences 
even  in  the  stomach  ;  the  grape-sugar  is  excreted  in  the  urine ; 
however,  in  many  cases,  crystallizable  sugar  is  not  formed.  Pure 
grape-sugar  is  white,  inodorous,  grates  between  the  teeth,  is  easily 
pulverized,  tastes  less  sweet  than  cane-sugar,  and  crystallises 
cauliflower-like,  and  in  rhomboidal  prisms.  It  is  dissolved  in 
1  1-3  parts  cold  water,  and  in  every  proportion  in  boiling ;  inso- 
luble in  absolute  alcohol,  soluble  in  aqueous ;  at  70^  it  becomes 
soft,  and  at  100^  it  resembles  a  thick  syrup  ;  if  a  long  time  ex- 

fosed  to  this  temperature  it  loses  2  atoms  water  of  crystallization, 
t  is,  like  fruit-sugar,  directly  fermentable.  With  chloride  of 
sodium^  grape-sugar  gives  a  colorless,  rather  hard  combination, 
consisting  of  NCI -|-2(C,jH,,0„)-|-2aq.,  which  crystallizes  in  large, 
regular,  hexagonal,  double  pyramids. 

6.  Inosit  ^*  I'f^osit.     In  muscle,  a  sugar  is  found  which 

quite  agrees  with  grape-sugar,  but    in  crystallized 
state  contains  two  atoms  more  water. 

Second   Group, 
PECTIN-SUBSTANCES. 


.  .  J        The  pectin-substances  are  allied  to  the  carbohy- 

propertier'^     drates  in  respect  to  their  diffusion  ;  they  are  found  in 

almost  all  plants,  especially  in  the  fleshy  fruits  of  the 
Pomaceoey  in  very  many  roots,  etc.  They  are  not  crystallizable ; 
insoluble  in  alcohol ;  some  are  soluble,  and  some  are  insoluble  in 
water ;  all  possess  the  capability  to  form  jellies  with  water ;  are 
in  part  neutral,  in  part  acid.  The  original  material  from 
which  the  pectin-substances  arise,  pectote^  is  a  body  wholly  inso- 
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Inble  in  water.  It  is  oonrerted  into  the  other  pectis-sabstances 
by  a  ferment,  pectase,  oconrring  in  fruits,  as  well  as  hj  boiling 
mth  water  and  dilute  acids.  They  behave  indifferent  toward  po- 
lariied  light,  and  are  not  susceptible  of  being  changed  to  sugar. 
Iodine  does  not  act  upon  them.  The  constitution  of  pectoso  is 
unknown,  because  it  cannot  be  separated  from  cellulose,  without 
sofiering  a  change.  The  constitution  of  the  other  pectin-snb- 
Btances  and  their  compooDds  with  oxide  of  lead,  may  be  expressed 
by  the  following  empirical  formulte : — 

Peotose  (?),  PbO. 

?r™pV   |c„HX+8H6}''"°-0"^HO,PbO.    10     p.c. 

Metapectin,  S C„II„0«,6HO,2PbO.  19    p.  c. 

Pectosio  acid,  0,^0-+3HO....Cj,H„0„,  HO,2PbO.  88.4  p.  o. 
Pectio  »  C^0«+2H0....C,,H„0™  2PbO.  38.8  p.  c. 
Parspectio  "  C«H„0„+2H0....C„H„0,„  2PbO.  40.8  p.  c. 
Metapectio  "  C,  H,  0,  +  2H0....C,  H,  0, ,  2PbO.  67.2  p.  c. 

If  we  oommence  at  metapectic  acid,  the  other  pectin-Bubstances 
appear  as  polymeric  compounds  of  that  acid.  Probably  pectose 
has  a  still  higher  constitution  than  pectin.  The  changes  which 
take  place  in  the  conversions,  consist,  then,  in  a  division  into 
lower  combinations  of  equal  absolute  constitution. 

Pectase  (Pectin  Ferment):  is  obtained,  if  ezpressd  pootaae. 
carrot-juice  be  precipitated  by  alcohol.     The  pectase 
soluble  in  water,  is  converted  into  an  insoluble  state  by  alcohol, 
without  losing  its  action  as  ferment. 

Peetote  is  found  only  in  quite  unripe  fruit  with  pa^t^gj^ 
organic  acids  (citric  and  malic)  and  pectase. 

Pectin  occurs  in  fruits,  which  approach  maturity;  p^^^^ 
it  arises  without  doubt  from  pectose  under  the  united 
•otion  of  peotase,  heat  and  the  acids  occurring  in  unripe  fruits. 
If  we  boil  a  crushed  apple  a  short  time,  we  obtain  a  gelatinous 
mass  of  pectin.  In  order  to  obtain  it  pure,  apples  or  pears  are 
expressed  in  the  cold,  the  obtained  juice  filtered,  the  lime  precipi- 
tated by  oxalic  acid,  and  the  albumen  by  tannin.  We  filter  again, 
and  precipitate  the  pectin  by  alcohol.  Pectin  is  also  obtained 
when  ground  beets  are  heated,  or  treated  with  dilute  acid.  The 
gelatinous  mass  is  washed  with  alcohol,  then  dissolved  in  cold  wa- 
ter, and  the  pectin  again  precipitated  by  alcohol.  White ;  soluble 
in  water ;  is  precipitated  by  alcohol  from  the  concentrated  solu- 
tion in  long  threads,  uid  from  the  dilute  in  the  form  of  a  Jelly. 
Does  not  react  acid,  and  gives  no  precipitate  with  a  solution  of 
sugar  of  lead.  Alkaline  bases  with  pectin  immediately  give  pec* 
tio  acid  salts;  under  the  influence  of  peotase,  it  is  converted  into 
peotosic  acid ;  dilute  acids  convert  it  into  pectic  acid ;  by  boiling 
iritb  water,  we  obbun  meUpeotin. 
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Parapcctin.  *         Porapectin.    We  boil  for  a  few  hours  a  solation 

of  pectin,  and  precipitate  the  parapectin  by  alcohol. 
Exactly  resembles  pectin  ;  reacts  neutral;  gives  a  precipitate  with 
a  solution  of  acetate  of  lead;  loses  2  atoms  water  at  140^. 
MetapectixL  Metapeetin  is  found  in  the  orer-ripe  fmits,  and  iB 

formed  by  boiling  parapectin  with  a  dilate  acid. 
Resembles  pectin,  but  reacts  slightly  acid,  and  gires  a  precipitate 
with  chloride  of  barium,  which  is  not  the  case  with  pectin  and 
parapectin;  in  like  manner  it  loses  2  atoms  water  at  140^.  If 
metapeetin  be  boiled  with  hydrochloric  acid,  we  obtain,  upon  the 
addition  of  alcohol,  a  precipitate  which  contains  hydrochloric  acid. 
Pectodc  acid.         Pectosie  Add.   We  obtain  this  acid  by  the  actioA 

of  pectase  upon  a  solution  of  pectin,  likewise  by  the 
action  of  a  cold  dilute  alkaline  solution  upon  the  same;  from  the 
alkaline  fluid,  acids  precipitate  the  pectosic  acid  gelatinous;  slightly 
soluble  in  cold  water,  soluble  in  boiling. 
Pectie  acid.  Pectic  Aeid  is  very  easily  formed  if  pectosic  acid 

be  boiled  with  water,  also  by  the  action  of  acids,  or 
an  excess  of  alkaline  bas^  upon  pectin.  We  generally  obtain 
the  acid  by  boiling  expressed  beet-juice  with  a  .solution  of  pure 
potassa ;  we  filter,  precipitate  the  acid  with  chloride  of  calcium, 
decompose  the  precipitate  with  hydrochloric  acid,  and  wash  the 
deposited  pectie  acid  with  water.  Insoluble  in  cold  water,  slightly 
soluble  in  boiling.  But  if  we  boil  pectie  acid  a  long  tine  with 
water,  it  is  completely  dissolved  under  the  formation  of  parapec- 
tic  acid.  It  is  gelatinous,  and  gives,  with  alkalies,  easily  soluble 
uncrystallizable  compounds.  If  an  excess  of  base  be  present,  the 
pectie  acid  is  soon  changed  into  metapectic  acid.  The  warm 
solution  of  the  neutral  alkali  salt  gelatinizes  by  cooling ;  with  the 
earthy  and  metallic  salts  it  gives  gelatinous  precipitates.  By  the 
action  of  dilute  nitric  acid  upon  woody  fibre,  we  obtain  an  acid 
which  has  the  greatest  similarity  to  pectie  acid,  with  which  it 
seems  to  be  identical. 

Panipectic  Parapectic  Acid  is  formed  by  boiling  pectie  acid 

add.  with  water ;  the  pectie  acid  salts  at  150^,  and  by 

boiling  with  water,  are  converted  into  parapectates* 
Easily  soluble  in  water,  reacts  strongly  acid.  The  alkali  salts  are 
soluble ;  with  baryta  water,  in  excess,  an  insoluble  compound  arises. 
Metapectic  Acid.  Its  production  is  already  given ;  it  is  best 
obtained  if  pectie  acid  be  boiled  several  days  with  water ;  para- 
pectic acid  is  very  soon  converted  into  metapectic  acid.  Solu- 
ble in  water,  and  with  all  bases  gives  salts^olublo  in  water ;  by 
excess  of  base,  the  salts  assume  a  yellow  cblor  in  the  air.  fa 
found  in  over-ripe  fruit. 

Pyropectic  Pyropectic  Acid :  C^HgO^,  is  formed  with  carbonic 

acid.  acid  and  water,  if  pectin  or  metapeetin  be  exposed 

t^  a  temperature  of  200^.    Black,  insoluble  in  water, 
fonns^  with  the  alkalies,  uncrystallizable  combinations. 
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As  is  W6ll  known,  many  fruits  ripen  aftenrards  if  jtipening  of 
taken  unripe  from  the  tree.  As  remarked,  only  fruit 
pectose  occurs  in  the  unripe  fruit;  bj  ripening, 
pectin  and  parapectin  arise,  and  by  over-ripening,  metapectinio 
add  is  formed,  which  may  contribute  to  the  changing  of  starch 
into  sugar.  The  change,  therefore,  in  the  consistence  of  the 
fruit,  depends  not  upon  cellulose,  but  upon  pectose.  The  unripe, 
green  fruit  emits  oxygen  in  the  light ;  by  ripening,  the  green 
coloring-matter  vanishes,  and  now  an  emission  of  carbonic  acid 
takes  place  by  day.  If  we  spread  air-tight  varnish  over  unripe 
fruit,  the  ripening  is  prevented,  because,  without  doubt,  the  ez« 
change  of  gases  cannot  now  take  place.  In  proportion  as  the 
pectose  changes,  sugar  is  produced;  pectose,  however,  is  not 
converted  into  sugar.  The  latter  arises,  probably,  by  the  action 
of  the  acids  present  upon  starch  and  vegetable  ^uten.  In  pro- 
portion as  the  ripening  progresses,  the  acids  are  saturated  with 
bases,  as  with  potassa  and  lime. 

2*  NUroffenoui  Combinationa. 

j    To  the  nitrogenous  compounds  belong : — 

a.  The  Protein- Subatancet. 

h.  The  MembraneBy  giving  Q-lue  and  Ohondrin^  and 

e.  The  Animal  Coloring  Mattert. 

The  most  important  combinations,  of  which  the  organic  struc- 
ture of  the  animal  organism  consists,  and  which  form  the  princi- 
pal mass  of  animal  bodies,  are  protein  substances,  and  the  mem- 
branes giving  glue  and  chondrin.  The  latter  are  insoluble  in  water, 
but  if  they  are  a  long  time  boiled  with  water  entire  solution  fol- 
lows, and,  by  cooling,  the  entire  solution  stiffens  to  a  jelly  (glue); 
by  this  conversion  into  glue  the  membranes  appear  to  suffer  no 
change  in  theirconstitution,andthe  changemay  be  compared  to  that 
of  starch  into  the  like  constituted  dextrin.  The  protein-substances, 
OB  the  contrary,  are  quite  decomposed  by  boiling  with  water  ;  they 
form,  in  part,  substances  soluble  in  water,  but  which  do  not 
gelatinize  by  cooling.  * 


Firit  Group. 
PR0TBIN-8UBSTANCE8. 

Organic  combinations,  which  are  classed  with  the  ^^'^"*^^f,?i^ 
protein  compounds,  are  found  not  alone  in  the  ani-  g^^^,  in-«»* 
mal  organism,  but  also  in  the  vegetable  kingdom  ; 
and  it  has  been  already  remarked,  in  the  General  Part^  thai  ilt 
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materials  which  are  necessary  to  the  nonrishment  of  animal 
bodies,  and  from  which  animal  structures  are  produced,  occur 
in  organized  form  in  the  vegetable  kingdom.  But  it  is  not  yet 
strictly  proved  that  the  vegetable  compounds  are  perfectly  identi- 
cal with,  those  of  the  animal  kingdom.  Physically,  this  is  de- 
cidedly not  the  case ;  the  animal  substances  appear  .to  be  richer, 
also,  in  oxygen,  than  the  vegetable.  Indeed,  it  is  doubtful  whether 
the  constitution  of  the  substances  belonging  to  the  protein  com- 
binations is  the  same,  and  the  numerous  analyses  presented  have 
not  been  able  to  determine  the  question  because  of  the  fact,  that, 
as  yet,  we  are  unable  to  ascertain  the  purity  of  the  above-men- 
tioned substances,  and  very  often  the  elementary  analyses  have 
been  undertaken  with  mixed  materials.  Nevertheless,  these  sub- 
stances present,  in  a  chemical  view,  so  many  common  relations, 
that  they,  like  the  carbohydrates,  may  be  considered  a  distinct 
class  of  organic  compounds.  Besides  carbon,  hydrogen,  nitrogen, 
oxygen,  and  a  few  salts,  the  protein  combinations  contain,  also, 
a  small  quantity  of  sulphur  and  phosphorus.  In  what  form  these 
elements  therein  appear,  whether  as  elements  united  directly  with 
the  other  elements,  or  not  so  united,  is,  likewise,  not  yet  ascer- 
Pj^^^I,^  tained.    If  we  dissolve  the  protein  substances  in 

potash  lye  b^  gentle  heat,  and  cautiously  saturate 
the  solution  with  acetic  acid,  a  gelatinous  precipitate  is  produced, 
whose  proportions  are  the  same,  whether  w^  have  used  one  or 
another  of  the  protein  substances  for  the  research,  and  in  the 
solution  is  found  sulphide  of  potassium,  and  traces  of  hypophos- 
phite  of  potash.  This  behavior  has  led  to  the  supposition  that  in 
all  protein  substances  consisting  of  nitrogen,  carbon,  hydrogen, 
and  oxygen,  a  common  body  exists,  to  which  we  have  ffiven  the 
name  Protein  (from  ^p«f tf** — 1  take  the  first  plaee)^  and  we  seek 
to  explain  the  difference  in  the  protein  compounds,  by  considering 
them  as  combinations  of  protein  with  different  quantities  of  phos- 
phorus and  sulphur.  From  the  elementary  analyses  of  protein, 
we  calculate  the  following  formula :  N^C^Hjj^O,^  with  which  1 
and  2  atoms  of  sulphur  and  phosphorus  are  believed  to  occur  in 
the  protein  combinations.  Yet,  since  it  is  proved  that  protein  is 
not  a  72 on-sulphurous  substance,  this  opinion  can  no  longer  be 
sustained,  and  whilst  people  cannot  divest  themselves  of  the  idea 
of  a  protein^  in  order  to  maintain  this  idea,  they  arrive  at  other 
strange  and  truly  novel  opinions.  They  now  suppose  various 
compounds  of  protein  ;  a  few  of  these  are  said  to  consist  of  pro- 
tein +NH,S,  and  NH,P;  others  are  said  to  be  constituted  of 
hyposulphurous  acid  and  protein,  e,  g. 

Albumen,.  .  .  .  20(C3,H„N,O,o+2HO)+8(NH,S)+NILP. 
Fibrin, 6(C3,H^,0,o+2HO)+    NH,S +NH,P. 
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If  we  dissolve  fibrin  in  dilnte  potash  lye,  and  precipitate  with 
acetie  acidy  the  precipitate  is  said  to  be  fibrofibrin  (Faserstoff- 
fibrin).  As  an  especial  fundamental  compound,  as  little  can  be 
said  of  protein  matter  in  the  sense  of  protein^  as  of  the  carbo- 
hydrates. Since  these  latter  must  be  considered  as  different  com- 
pounds, notwithstanding  their  similarity  of  constitution,  and  as 
starch  is  not  dextrine,  and  dextrine  is  not  sugar,  with  like  reason- 
ing albumen  is  not  fibrin,  and  casein  is  not  legumin.  The  protein 
compounds,  even  if  their  similar  constitution  shall  be  hereafter 
more  certainly  proved  to  differ  physically,  must  be  viewed  as  ac- 
cordant with  each  other  in  the  common  chemical  relations.  It  has 
already  been  shown  in  reference  to  the  carbohydrates  that  rational 
formulae  could  not  be  determined.  That,  on  the  contrary,  the  em- 
pirical formulae,  from  several  fixed  compounds  which  they  form, 
may  be  ascertained  with  much  probability.  With  the  protein- 
substances,  it  is  as  yet  clearly  impossible  to  determine  even  an 
empirical  formula  with  but  an  approximation  to  correctness,  not 
alone  on  account  of  the  difficulty  mentioned,  of  obtaining  them  in 
a  pure  form,  but  also  on  account  of  the  want  of  positive  com- 
pounds of  the  same,  and  because  of  the  ease  with  which  they  de- 
compose. From  the  analytical  results  presented,  the  most  differ- 
ent formulas  may  be  calculated  with  equal  probability.  There  are, 
indeed,  compounds  of  higher  order,  whose  proximate  and  remote 
eonstituents  unite  but  slightly  with  each  other,  hence  their  great 
inclination  to  decomposition,  and  to  fall  into  compounds  of  a  lower 
order.  Many  of  the  phenomena  of  decomposition  make  it  in  a 
certain  degree  probable  that  they  produce  compounds  of  the  car- 
bohydrates with  nitrogenous  bodies.  In  the  present  state  of  our 
knowledge  in  respect  to  these  bodies,  we  must  abandon  every 
formula  by  which  their  atomic  constitution  is  said  to  be  expressed. 
Generally,  they  contain  in  100  parts:  65.16  carbon,  7.05  hydro- 
gen, 21.81  oxygen,  15.96  nitrogen,  with  j^  to  1  per  cent,  sulphur 
and  phosphorus  in  an  unknown  form. 

The  protein  compounds  do  not  possess  the  pro-  common  ohami- 
perty  of  crystallizmg ;  they  are  tasteless  and  in-  oai  properties  of 
odorous ;  insoluble  in  alcohol  and  ether,  and  in  part  ^«  protein-sub- 
Boluble  in  water.     If  dried  in  eentle  heat,  they  "^"^ 
appear  brittle  and  transparent.    When  moist  and  fresh,  they  are 
often  gelatinous,  and  tnen  contain  a  great  quantity  of  water. 
They  are  known  in  two  modifications — in  the  fresh    ^^^^^  ^^^^^^^ 
state,  and  in  the  coagulated.    Heat,  boiling  water,  ^f  pn>t«iii-fob- 
alcohol,  and  mineral  acids,  conduct  them  from  the  suaoas. 
fresh  into  the  coagulated  modification ;  in  the  latter, 
the  compounds  are  insoluble  in  water,  more  permanent,  and 
subject  to  spontaneous  decomposition.    None  of  them  are  vola 
29 
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and,  by  dry  distillation,  they  give  the  prodnets  men- 
B^iior  to       tioned  page  60.  For  the  phenomena  which  were  ob- 
served in  the  putrefaction  of  protein-matter,  as  well 
as  the  conditions  under  which  these  occur,  $ee  page  52.     As 
^^  products  of  putrefaction,  may  be  mentioned  the  car- 

pu^aaion.      honate,  acetate,  bntyrate,   valerianate,   capronate, 

etc.,  of  ammonia;  also  leucin,  tyrosin,  etc. 
If  the  protein-substances  be  long  boiled  with  wa- 
boiiing^wi^      ter,  there  is  formed  some  carbonate  of  ammonia, 
water.  various  substanccs  soluble  in  water,  whilst  the  re- 

maining undissolved  part  may  be  at  last  ground  to 
powder.    Hence  oxygen  must  be  absorbed,  and,  according  to  the 
.theory  of  protein,  it  must  be  more  highly  oxidised,  forming  biazide 
and  trioxide  of  protein. 

when  heated  a  long  time  with  peroxide  of  manga^ 
oiddtadDff  ^  ^^^»  ^^^  dilute  Mulphurie  or  chromieacidj  the  protein- 
bodies,  substances  give  all  the  acids  of  the  formvl  series  up 

to  caprylic  acid,  as  well  as  the  nitryls  of  the  same, 
particularly  nitrovaleryl,  oil  of  bitter  almonds,  benzoic  and  hydro- 
cyanic acid.  If  they  are  heated  with  concentrated  nitric  acH 
they  become  yellow — {xanthoproteinie  acid).  A  solution  of  nitroue 
acidj  in  nitrate  of  protoxide  qf  mercury y  imparts  an  intense  red 
color  to  the  protein  compounds. 

If  into  a  solution  of  protein-ciubstances  chlorine 
BehaTior  to  \^q  conducted,  white  flakes,  containing  chlorine,  are 
hydrochiorio  formed.  Theso  are  said  to  consist  of  protein-sub- 
acid,  stances  and  chlorous  acid.     These  compounds  must 

give  trioxyprotein  by  the  action  of  ammonia.  By 
concentrated  hydrochloric  acid^  the  protein-substances,  when 
gently  heated  in  the  air,  are  colored  intensely  blue,  and  in  part 
dissolved  with  blue  color;  however,  only  under  decomposition. 

Acetic  and  a  few  other  organic  aeids^  likewise  com* 
acida.^^^  ^       ^^^  P^osphoric  and  dilute  hydrochloric  acid,  dissolve 

the  protein  compounds  without  decomposition,  both 
in  their  soluble  and  in  fheir  insoluble  modification.  Ferrocyanide 
ofpotaesium  produces  a  white  precipitate  in  the  solution,  and/er- 
ricyanide  of  potassium  a  lemon-yellow  one;  both  of  these  dissolve 
in  potassa,  under  production  of  ferrocyanide  of  potassium. 

In  concentrated  mineral  acids  the  protein-substances  are  inso- 
luble. They  swell  gelatinous  in  the  acids  with  which  they  com- 
bine. These  compounds  are  insoluble  in  acidulated  water ;  when 
perfectly  washed,  on  the  contrary,  they  easily  dissolve .  in  pure 
water;  but  there  probably  exist  no  definite  compounds  with  acids. 
If  we  let  hydrate  of  sulphuric  acid  act  a  long  time  upon  them, 
they  are  decomposed  under  production  of  leucin,  tyrosin,  and 
humus-like  substances.  All  protein  combinations  are  precipitated 
by  tannin  from  their  solution. 
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Solutiont  of  pure  alkalies  completely  dissolve  the  . 

Erotein  compounds,  particularly  in  the  heat;  acids,  j^^wSr*^'*^ 
owever,  as  already  remarked,  again  precipitate 
them  no  longer  unchanged  from  their  solutions.  If  we  mix  them 
with  alcohol,  precipitates  are  formed,  which  are  alkaline.  By 
heating  the  solution,  it  evolves  ammonia.  If  we  boil  the  protein 
compounds  a  long  time  with  concentrated  potash  lye,  complete 
decomposition  takes  place  under  evolution  of  carbonate  of  am- 
monia and  production  of  leucin,  glycocoll,  and  different  acids.  If 
to  a  solution  of  protein-substances  in  acetic  acid  we  bring  differ- 
ent metallic  salts,  precipitates  are  formed  consisting  of  metallic 
oxide  and  protein-substance. 

If  to  a  solution  of  albumen  we  add  a  solution  of 
metallic  salts,  as  sulphate  of  copper,  nitrate  of  silver,  ^^  ^'  ^ 
bichloride  of  mercury,  etc.,  precipitates  are  formed, 
which  consist  of  albumen-metalozyd  and  of  the  compound  of  al- 
bumen with  the  acids.     The  latter  can  be  removed  with  water, 
whilst  the  albumen-metaloxyd  remains  undissolved.     (Use  of  pro- 
tein-substances, as  albumen  and  casein  in  metallic  poisoning.) 

PROTBIN  COMBINATIONS  OF  THE  YEOBTABLB  KINGDOM. 

1.  Legumin  is  found,  in  common  with  starch,  in  ^  LesoiQin. 
the  leguminous  plants,  as  the  bean,  the  pea,  and  the 

lintel.    By.  soaking  these,  legumin  is  dissolved  and  is  precipitated 
from  the  solution  by  acetic  acid  and  purified  by  washing  with  al- 
cohol.    Freshly  precipitately  it  appears  in  white  flakes  of  mother- 
of-pearl  lustre ;  dried,  it  possesses  a  yellow  color,  and  is  easily  • 
ground.     The  aqueous  solution  is  coagulated  like  albumen;  acetic 
and  phosphoric  acid  precipitate  it  from  the  solution,  but  it  easily 
dissolves  m  an  excess  of  acetic  aisid.  Rennet  also  causes  it  to  coagu- 
late.   Gives  no  soluble  compound  with  carbonate  of  baryta.    In  the 
needn  which  afford  oilj  a  nitrogenous  body  is  found,  which  appears 
to  be  identical  with  legumin.  In  them  is  found  still  another  nitro- 
genous substance,  which  is  called  emubtn,  or  91/nap- 
tOMe^  but  varies  from  the  protein-substances  in  consti-  ®y^P****- 
tution ;  under  its  action  amysdalin  decomposes  into  hydrocyanic 
acid,  oil  of  bitter-almonds  and  sugar,  and  salacin  into  sugar  and 
salagenin  (p.  66).    A  quite  similar  body  is  myronn^  Mjrodn. 
whidi  occurs  in  black  mustard  (p.  428). 

2.  Vegetable  Q-luten.    If  meal  of  the  grains  be 
kneaded  in  a  linen  cloth  with  water,  until  the  latter  SJ^*^*^^ 
takes  up  no  more  starch,  there  remains  in  the  cloth  a 

gray,  elastic,  tasteless  mass,  which  consists  of  coagulated  albnniM 
and  vegetable  gluten.  The  latter  is  soluble  in  boiling  alooholt 
and  is  precipitated  in  flakes  during  the  cooling;  thereby  regetabto 
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gluten  differs  from  the  other  protein  compounds.  In  moist  condi- 
tion it  has  a  yellow  color,  may  be  drawn  out  between  the  fingers, 
is  adhesive,  tasteless,  and  causes  meal,  when  stirred  with  cold 
water,  to  give  a  paste.  Dried,  it  is  yellowish,  transparent,  horn- 
like, and  pulverizable.  Insoluble  in  water. 
8.  VeseUble  ^'   Vegetable  Albumen  appears  not  to  be  different 

aibamen.  from  animal  albumen.    Is  found  in  almost  all  vege- 

table juices ;  if  these  are  heated  to  boiling  it  is  co- 
agulated. Also  in  the  yeast  cells  is  found,  dissdTved,  a  protein 
compound,  which  is,  probably,  albumen. 


PROTEIN  COMBINATIONS  OF  THB  ANIMAL  CINQDOM. 

1  Soluble  alba-      ^*  Albumen  is  much  diffused  in  the  animal  bod  v. 
nien.  It  is  the  principal  constituent  of  blood,  is  found  m 

eggs  of  birds,  of  lizards,  of  fish,  in  lymph,  in  chyle, 
in  different  serous  secretions,  as  in  pus,  in  the  dropsical,  and  many 
other  pathological  fluids,  mostly  in  combination  with  soda,  if 
blood  be  left  at  rest,  it  separates  into  the  coagulum  and  the  serum. 
The  latter  is  a  solution  of  different  salts  and  of  albumen-soda  in 
water.  If  the  serum  be  evaporated  at  the  temperature  of  50^, 
and  the  dry  residue  washed  out  with  ether  and  alcohol,  there 
remains  an  amber-yellow  mass,  which  is  mostly  dissolved  in  water; 
the  solution  contains  most  all  salts,  besides  a  portion  of  albumen ; 
the  residue  is  nearly  pure  albumen,  which  is  soluble,  of  course,  in 
pure  water.  In  dry  condition  it  is  pulverizable,  and  may  be  heated 
ter"  100^  without  losing  its  solubility.  The  solution  coagulates 
completely  at  t)8^.  Alcohol,  creosote,  and  acids  (except  acetic), 
cause  it  to  coagulate.  Rennet  is  without  action. 
Coagulated.  Coagulated  Albumen.     We  obtain  coagulated  al- 

bumen pure,  if  we  precipitate  a  solution  of  albumen 
by  hydrochloric  acid,  dissolve  the  precipitate  after  washing  in 
pure  water,  reprecipitate  the  albumen  by  carbonate  of  ammonia, 
and  extract  it  by  alcohol  and  ether.  It  shows  all  the  properties 
above  mentioned.  If  we  dissolve  coagulated  albumen  in  dilute 
potash  lye,  digest  the  solution  some  time  at  60^  to  70^,  and  then 
precipitate  with  acetic  acid,  we  obtain  a  snow-white,  flocculent 
precipitate,  which  contains  less  sulphur  than  common  albumen ; 
the  sulphur  can  no  longer  be  detected  by  the  ordinary  reagents. 
If  it  be  fused  with  caustic  alkalies,  however,  it  forms  sulphide 
of  potassium.  The  albumen  thus  obtained  b  said  to  be  a  com- 
pound of  protein  with  S^O,. 

2.  Fibrin.  ^"  ^^^^'    Fibrin  is  found  dissolved  in  the  blood 

during  its  circulation,  in  chyle,  in  lymph.  In  coag- 
ulated state  it  forms  the  principal  constituent  of  the  muscles,  if 
the  blood  be  withdrawn  from  the  living  body,  the  fibrin  separates, 
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at  first,  in  fine  threads,  which  soon  contract  to  a  coherent,  elastic 
mass,  in  which  the  coagulation  of  the  blood  consists.  The  cras- 
samentum  which  forms  when  blood  is  left  at  rest,  is  fibrin,  which 
the  blood-corpuscles  inclose,  pervaded  by  serum.  The  coagula- 
tion  of  dissolved  fibrin  is  accelerated  by  exposure  to  the  air.  By 
the  addition  of  the  alkali  salts,  as  well  as  by  shaking  with  car- 
bonic acid,  the  process  is  retarded. 

Coagulated   Fibrin.     It  is  obtained,  if  freshly-  coagulated 
drawn  blood  be  gently  stirred  with  a  twirling  stick,  fibrin. 
The  fibrin  which  adheres  to  the  stick  is  washed  with 
distilled  water  until  it  appears  white.     In  moist  condition  it  pos- 
sesses the  capability  of  rapidly  decomposing  deutoxide  of  hydro- 
gen.    Dried,  it  appears  as  a  yellowish,  opaque,  hard,  brittle, 
tasteless,  and  inodorous  mass";  in  water  it  swells  up,  and  again 
acquires  its  former  properties.     In  fresh  condition  it  is  easily  dis- 
solved in  acetic  acid  and  in  alkalies,  and  very  soon  commences  to 
putrefy.     If  it  be  digested  in  a  solution  of  nitrate  of  potassa  (3 
parts  nitrate  of  potash  and  50  parts  water),  it  is  thus  completely 
dissolved ;   by  heating,   the  solution    coagulates  like   albumen. 
Other  alkali  salts  also  dissolve  fibrin.     Fibrin  is  richer  in  oxygen 
than  albumen.     If  we  bring,  spontaneously  coagulated  fibrin  a 
few  minutes  into  boiling  water,  it  assumes  all  the  p,^^  g^^^i^ 
properties  of  albumen,  is  then  no  longer  soluble  in 
aqueous  nitrate  of  potash,  and  no  longer  possesses  the  capability 
to  decompose  deutoxide  of  hydrogen.     By  oxidation  with  perox- 
ide of  mannnese  and  sulphuric  acid,  fibrin  is  said  to  give  more 
butyric  acid  than  do  the  other  protein  compounds,  but  less  acetic 
and  benzoic  acid.     If  fibrin  be   dissolved  in  very  Bioxyppotein. 
dilute  potash  lye,  and  precipitated  with  acetic  acid, 
we  obtain  a  light  yellow  precipitate,  which  dries  to  a  brownish- 
green  resinous  mass.     This  is  pasty  in  warm  water,  and  may  then 
be  drawn  out  in  threads.     The  same  substance  is  said,  also,  to  be 
obtained  if  fibrin  be  a  long  time  boiled  in  water,  exposed  to  the 
air,  as  well  as  by  dissolving  hair  or  horn  in  potash  lye,  and  pre- 
cipitating by  acetic  acid.   This  body  is  the  so-called  fibrin-protein, 
or  bioxyprotein,  as  it  was  formerly  called ;  it  is  said  to  be  a  com- 
pound of  oxyprotein  with  S^O,. 

If  we  boil  fibrin,  albumen,  or  casein,  a  long  time  xrioxyprotem. 
with  water,  with  access  of  air,  evaporate  the  solu- 
tion, and  extract  the  residue  with  alcohol,  a  body  remains,  which, 
by  drying,  becomes  brittle,  is  dissolved  in  cold  water,  and  precipi- 
tated from  the  solution  by  mineral  acids,  and  by  metallic  salts, 
but  not  by  ferrocyanide  of  potassium.     This  body  is  $^^^  *^ 
still  richer  than  the  former  in  oxygen,  and  to  exhibit  t 
of  oxidized  protein  with  NH^O+SHO,  therefordr 
ammonium  with  water  (?)•     The  same   substanot 
found  in  inflamed  blood,  in  pus  and  in  pathological  tk 
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farther  be  obtained  by  decomposition  of  the  so-called  chlorite  of 
protein  with  ammonia.  If  we  dissolve  this  bodj^n  alkalies,  and 
precipitate  .it  with  an  acid,  the  true  triozyprotein  must  be  pre- 
cipitated. 

Viteiiin.  VUellin.    If  we  stir  the  yolk  of  egg  with  water 

to  an  emulsion,  we  obtain,  after  the  fat  is  separated, 
a  solution  which,  at  75^,  coagulates  like  albumen,  but  is  not  pre- 
cipitated by  copper  and  lead  salts.  The  coagulated  viteiiin 
behaves  quite  like  coagulated  albumen,  but  contains  more  oxygen. 
8.  Casein.  ^*  Casein  (Caseum)  is  said  to  contain  no  phospho- 

rus, and  is  thereby  distinguished  from  the  other  pro* 
tein  combinations.  It  is  the  protein  compound  of  animal  milk, 
and  is  known  in  a  soluble  modification,  and  in  an  insoluble.  Fresh 
milk  is  precipitated  by  dilute  sulphuric  acid,  and  the  washed  pre- 
cipitate is  dissolved  in  carbonate  of  soda.  The  solution  is  left 
standing,  at  20^,  until  the  fat  separates,  and  is  then  again  pre- 
cipitated by  an  acid.  From  the  precipitated  casein  the  adhering 
acid,  as  well  as  the  fat,  is  withdrawn  by  long  treatment,  first  with 
water,  then  with  alcohol  and  ether.  The  casein  thus  obtained 
exhibits,  after  drying,  a  transparent  amber-yellow  mass,  which  is 
slightly  soluble  in  water,  but  easily  soluble  if  the  water  contains 
a  little  free  potassa.  This  alkaline  solution  does  not  coagulate 
by  heating ;  by  evaporation  upon  the  water-bath,  a  film  of  coagu- 
lated casein  rises  upon  the  surface.  From  the  solution  the  casein 
is  precipitated  by  acids,  even  by  acetic  acid,  without  perceptibly 
dissolving  in  excess,  but  it  is  easily  dissolved  in  oxalic  and  tartaric 
acid.  Gives,  not  with  potassa  alone,  but  also  with  lime  and  ba- 
ryta, combinations  soluble  in  water.  The  ash  of  casein  contains 
'much  phosphate  of  potassa  and  of  lime. 

Coagulated  Coagulated   Casein  (Cheese).     If   a  solution   of 

casein.  casein,   or  fresh   milk,  be  gently  heated  with  the 

mucous  membrane  of  the  stomach  of  a  young  calf, 
the  so-called  rennet,  the  casein  is  completely  coagulated,  and 
forms  a  coherent,  quivering  jelly.  One  part  rennet  is  sufficient 
to  coagulate  1800  parts  milk,  in  dry  condition,  coagulated  casein 
appears  as  a  transparent,  hard,  yellowish  mass,  which  is  insoluble 
in  water,  and  behaves  almost  exactly  like  coagulated  albumen.  It 
is  not  easily  soluble  in  acetic  acid ;  by  heating  with  potash  lye  it 
evolves  sulphide  of  ammonium.  Fused  with  hydrate  of  potassa, 
we  obtain  leucin,  tyrosin,  and  valerianic  acid,  under  evolution  of 
hydrogen  gas. 

4.  CrysuiihL         ^'    Crystallin   is  the  protein  compound   of  the 

crystalline  humor  of  the  eye.  In  order  to  obtain  it, 
the  crystalline  lens  is  washed  with  water,  ground,  and  then  mixed 
with  water  and  filtered.  The  solution  coagulates  like  albumen,  by 
heating,  and  generally  agrees  in  most  properties  with  a  solution  of 
the  latter  substance.    In  dry  condition  it  is  completely  white  and 
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pulverizable.  If  we  accurately  saturate  tbe  acetic  acid  solution 
with  ammonia  it  is  precipitated.  .  Grystallin  is  said  to  contain  no 
phosphorus.  In  the  red  blood  corpuscles  a  fluid  is  Qi^bnlin. 
found  inclosed  which  consists  of  the  coloring  matter 
of  the  blood  and  a  protein  compound.  This  fluid  is  said  to  be 
identical  with  crystallin ;  according  to  other  accounts,  it  is  a 
special  protein  combination,  which  has  been  called  globulin. 

6.    ffam-Tis9ue9.      To  the   ham-tisaues   belong  Horn  structure 
hair,  nails,  horn,  claws,  and  farther,  the  epidermis 
and  epithelium.    These  substances  dissolve  completely  by  boiling 
with  potash ;  upon  the  addition  of  acids  a  lively  evolution  of 
hydrosulphuric  acid  follows  ;  hair  contains  5  per  cent,  of  sulphur. 

Fibroin:   Nfij^'Bi^fi„{J).     We    obtain  this  sub- 
stance if  raw  silk  or  gossamer  be  successively  boiled  Appendix  to  the 
in  alcohol,  water,  and  acetic  acid,  and  the  residue  p^ds.^"" 
again  boiled  with  water  until  it  no  longer  reacts  acid. 
It  is  white,  elastic,  insoluble  in  acetic  acid ;  it  dissolves  in  hydro- 
chloric and  concentrated  sulphuric  acid,  and  is  precipitated  from 
its  solution  by  tannin.     Soluble  in  strong  potassa  solution,  and 
again  precipitable,  unchanged,  by  dilution  with  water.     The  prin- 
cipal part  of  the  sponge  is  said  to  be  a  combination  of  fibroin 
with  iodine,  sulphur,  and  phosphorus. 

Chitin :  N^,«C4<p«,H^,^0^g^  is  the  horny  sub-  ^^^^ 
stance  of  the  articulata ;  it  is  obtained  if  the  sheath, 
wings,  and  shields  of  the  beetle,  the  shell  of  the  crab,  of  the  lob- 
ster, spider,  etc.,  be  successively  extracted  with  water,  alcohol, 
ether,  and  dilute  potassa  solution.  It  is  white,  and  of  the  form 
of  the  original  tissue.  Is  dissolved  in  hydrochloric  and  in  nitric 
acid  without  change  of  color.  Drenched  in  concentrated  sulphuric 
acid,  it  swells  up  and  liquefies  without  blackening.  Insoluble  in 
concentrated  potassa  solution. 


Second  Group. 

TISSUES  AFFORDING  GLUE  AND  CHONDRIN. 
GLUB  AND  CHONDRIN. 

The  tissues  which  furnish  glue  and  chondrin  are  .  . 

found  only  in  animal  bodies.     To  these  belong  all  gi'^'^^d  chwi- 
parts  of  the  animal  organism  formed  of  ligamentous  drin. 
tissue,  as  the  tendons,  ligaments,  fasciae,  the  fibrous 
tissue,  the  true  skin,  the  cartilaginous  tissue,  and,  in  part,  the 
elastic  tissues.     These  substances  are  insoluble  in  water.      The 
ligamentous  tissue  swells  up  in  acetic  acid;  the  cartilaginous  tissue, 
as  well  as  the  fibres  of  the  elastic  tissues,  do  not  change  in  acetid 
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Leather  ^^^^*  ^^  moist  condition  tbeso  bodies  easily  putrefy. 

If  the  tissues  from  which  glne  is  obtained  are 
brouffht  into  a  solution  of  tannin,  they  absorb  the  latter  com* 
pletely,  and  give  therewith  a  coherent  compound — ^leather,  which 
resists  putrefaction  and  is  perfectly  insoluble  in  water.  Leather 
is  obtained  if  the  fresh,  carefully  cleaned,  animal  skins  be  brought 
in  contact  with  bodies  containing  tannin  under  exclusion  of  air. 

If  the  above-mentioned  substances  be  boiled  a  long  time  with 
water,  they  are  dissolved,  and  change  into  glue,  which,  however, 
possesses  different  properties,  according  to  the  substance  from 
which  it  is  obtained.  That  procured  from  ligamentous  tissue  and 
from  the  cartilaginous  basis  of  bones,  is  ordinary  glue^  and  that 
from  permanent  cartilage,  with  the  exception  of  the  slue  from 
fibrous  cartilage,  is  called  ehandrin.  It  differs  from  the  protein 
substances  in  this,  that  it  is  not  precipitated  by  ferrocyanide  of 

Eotassidm  from  the  acetic  acid  solution ;  assumes  no  blue  color  by 
ydrochloric  acid,  and  no  yellow  by  nitric  acid.  But  if  it  be 
treated  with  peroxide  of  manganese  and  dilute  sulphuric  acid,  or 
with  chromic  acid,  it  thus  gives  the  same  products  as  protein  sub- 
stances ;  in  the  same  manner  as  by  the  action  of  nitric  acid,  hy- 
drate of  potassa,  and  hydrate  of  sulphuric  acid. 
1.  Glue.  ^'  ^^"^  (Bone  Glue):  N,C,,H,j,0^(?J:  is  obtained 

very  pure,  if  from  the  cleansed  bone  tne  phosphate 
of  lime  be  withdrawn  by  digestion  with  dilute  hydrochloric  acid 
and  the  cartilaginous  substance,  which  remains  after  the  requisite 
washing  be  changed  into  glue  by  boiling  with  water.  The  obtained 
solution  is  so  far  evaporated  that  it  stiffens  by  cooling.  The  jelly 
is  then  cut  in  thin  slices  and  dried  by  gentle  heat.  In  the  bladder 
of  the  sturgeon,  glue  appears  to  occur  ready  formed.  Colorless, 
transparent,  hard,  tasteless,  and  inodorous  mass;  reacting  neu- 
tral. Softens  in  cold  water,  in  which  it  dilates,  becomes  opaque, 
and,  by  gentle  heating,  completely  dissolves,  forming  a  clear  co- 
lorless fluid,  which,  by  cooling,  stiffens  to  a  clear  jelly.  Insoluble 
in  alcohol,  ether,  fats,  and  volatile  oils.  If  glue  be  often  dissolved 
in  warm  water,  it  thus  loses  the  capability  of  gelatinizing,  which 
appears  to  be  caused  by  absorption  of  water.  If  chlorine  be  con- 
ducted into  a  solution  of  glue,  a  white  elastic  foam  is  formed,  which 
is  said  to  consist  of  glue  and  chlorous  acid.  Dilute,  pure  alkalien 
and  ammonia  do  not  deprive  glue  of  the  property  of  gelatinising  ; 
but  if  the  solution  be  accurately  saturated  with  acetic  acid  and 
then  evaporated,  it  no  longer  gelatinizes.  Alum  and  iulphate  of 
alumina  produce  no  precipitate  in  the  solution ;  with  a  mixture  of 
common  salt  and  alum,  on  the  contrary,  a  white  precipitate  is 
formed.  Sulphate  of  peroxide  of  iron  produces  no  precipitation  in 
the  cold,  but  by  boiling  a  precipitate  is  formed,  which  is  said  to 
consist  of  1  atom  of  glue  and  1  atom  of  sexa-sulphate  of  peroxide 
of  iron.    Protochlortde  of  tin^  neutral  and  basic  acetate  of  lead^ 
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bichloride  of  mercury^  sulphatBy  of  platinum^  and  chloride  of  php- 
tinum  oause  a  precipitation. 

2.  Chondrin  (Cartilage  Glue):  N^Cj^Hj^O,,  (?),  is  2.  choBdrin. 
obtained  by  boiling  the  permanent  cartilages  (except 
fibrous  cartilages).  Quite  resembles  glue,  yet  alum  and  sulphate  of 
alumina  precipitate  chondrin  from  its  solution,  in  white  compact 
flakes.  Acetic  acid  produces  turbidity,  which  does  not  vanish  by 
the  addition  of  much  acid;  sulphate  of  peroxide  of  iron  immedi- 
ately occasions  a  copious  precipitate,  which  is  soluble  in  an  excess 
of  the  precipitant.  Chondrin  contains  a  small  quantity  of 
sulphur. 

Third  Group. 

ANIMAL  COLORING  MATTERS. 

Hmmatin  (Coloring  Matter  of  the  Blood):  N5C44 
H^O^Fe  (?).  Haematin  is  found  intimately  combined  teps^of  §i6^ 
witn  a  protein  compound  (globulin)  in  the  blood  blood, 
corpuscles.  If  we  mix  freshly  drawn  blood  with  a  Hamatin. 
concentrated  solution  of  sulphate  of  soda,  the  blood 
corpuscles  separate,  whilst  albumen  and  fibrin  remain  dissolved.  The 
corpuscles  are  collected  upon  a  filter,  and  boiled  out  with  alcohol 
and  a  little  sulphuric  acidf.  The  filtered  solution  is  saturated  with 
carbonate  of  ammonia,  and  the  solution  of  haematein-ammonia  fil* 
tered  from  the  sulphate  of  ammonia  is  evaporated;  as  residue, 
hssmatin  remains,  which  is  freed  from  fat  by  ether.  Brownish- 
black,  tasteless,  and  inodorous  powder ;  insoluble  in  water,  alcohol, 
ether,  fats,  and  volatile  oils.  It  burns  without  fusion ;  evolves 
thereby  an  odor  like  burnt  horn,  and  leaves  behind  pure  oxide  of 
iron.  Nitric  acid  completely  destroys  hsematin  by  boiling.  If 
hasmatin  be  shaken  with  chlorine  tvater^  the  color  vanishes  in- 
stantly ;  white  flakes  are  formed,  and  in  the  abfiltered  fluid  hydro- 
chloric acid  and  perchloride  of  iron  are  found.  If  hydrate  of 
sulphuric  add  act  a  long  time  upon  haematin,  we  obtain,  under 
evolution  of  hydrogen  gas  (?),  haematin  free  from  iron,  but  still 
red.  jYith  mineral  acids  haematin  forms  combinations  insoluble 
in  water,  but  soluble  in  alcohol.  The  compounds  with  the  alkalies 
are  dissolved  in  water  with  dark  blood-red  color ;  they  are  also 
soluble  in  alcohol  and  ether.  If  the  solution  of  haematin,  in 
slightly  alkaline  water,  be  accurately  saturated  with  acetic  acid, 
we  thus  obtain  a  reddish-brown  fluid,  in  which  neutral  and  basic 
acetate  of  lead,  acetate  of  copper,  and  nitrate  of  silver  produce 

Sreen  and  brown  precipitates;   ferrocyanide  of  potassium  pro- 
uces  no  precipitation. 

Esemaphsein.   This  yet  little  known  coloring  mat^ 
ter  is  saia  to  be  found,  in  small  quantity,  in  art«ri 
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as  well  as  in  yenons  blood,  and  to  determine  the  yellow  color  of 
the  serum.  It  differs  from  hsematin  in  its  solnbilitj  in  water, 
alcohol,  and  ether.  In  the  blood  of  Malsma  this  coloring  matter 
is  said  to  occur  in  large  quantity ;  it  is,  without  doubt,  a  product 
of  the  decojnposition  of  hsematin. 
8  HnmatoidixL      Hxmatoidin.     In   ligatured  bloodyessels  and  in 

extravasation,  are  found  small  crystals,  sometimes 
yellow,  sometimes  red,  which  are  insoluble  in  water,  alcohol,  ether, 
acetic  acid,  in  dilute  mineral  acids,  and  in  dilute  alkalies ;  they 
are  called  haematoidin,  and  do  not  always  appear  to  contain  iron. 
Pigmentum  nigrum  oeeuli  (Aueenschwarz),  is  found,  mixed 
with  mucus  (schleim),  in  the  eye  of  man  and  of  the  inferior  ani- 
mals. In  order  to  obtain  it,  the  choroidea  of  the  ox,  bearing  the 
Pigmentum  nigrum^  is  taken  out,  prepared,  and  laid  in  pure 
water  until  the  latter  is  no  longer  colored.  The  pigment  is  then 
stripped  off  with  a  hair  pencil  under  water.  A  black,  dull-look- 
ing, inodorous,  and  tasteless  powder,  which  is  dissolved  in  pure 
potagsa  in  the  heat,  under  evolution  of  ammonia.  It  is  a  mixture 
of  different  substances.  The  so-called  ink  of  the  cuttlefish  (genus 
Sepia)  is  a  similar  coloring  matter. 

Q-alUBrofon  (Gholepyrrhin).  The  color  of  the 
^^^^'fiSi"^  gall  is  due  to  a  brownish-yellow  coloring  matter, 
GaU^broTOT^  which,  however,  cannot  be  separated  from  the  gall 

without  decomposition.  If  a  fluid  containing  this 
coloring  matter  be,  by  degrees,  mixed  with  nitric  acid,  it  assumes, 
successively,  a  brownish,  green,  violet,  red,  and  at  last,  yellow 
color.  This  substance  is  occasionally  found,  as  a  muddy  deposit, 
in  the  gall,  or  collected  as  a  concretion,  forming  gall-stones,  which 
show  the  above-mentioned  reaction  with  nitric  acid.  It  possesses 
a  yellow,  or  reddish-brown  color,  is  infusible,  tasteless,  and  in- 
odorous, insoluble  in  water.  Dissolves  in  potassa,  with  yellow 
color ;  the  solution  assumes  a  green  color  in  the  air,  under  pro- 
Gall-yeUow.       ductiou    of  leaf-greeu.      The   so-called  galUyellow 

(Bilifulvin,  Bilifulvinic  Acid)  arises,  probably,  from 
Coloring  mat-  gall-brown.  Also  in  urine  are  found  several  color- 
ten  0  urme.     ^^^  matterSy  whose  nature,  however,  is  not  yet  known. 


SEVENTH   DIVISION. 


GENERAL  PRODUCTS  OP  THE  DECOMPOSITION  OF  PROXI- 
MATE CONSTITUENTS  OP  THE  VEGETABLE  AND  OF 
THE  ANIMAL  EINODOM. 

ULMIN-SUBSTANCES  AND  HUMIN-SUBSTANCES. 

By  monldering  and  putrefaction  (p.  67),  tiie  oommon  eoortita- 
eats  of  plsnta  and  animals  separate  into  a  series  of  substances, 
which  are  distinguished  by  fixed  durability,  and  are  called  nlmin 
and  humin  substances.  The  same  matters  are  obtained  b;  the 
action  of  acids  and  allaliee  upon  the  above  compounds.  By 
mould,  is  understood  that  mixture  of  the  products  of  decomposi- 
tion with  disintegrated  rook  which  covers  the  surface  of  the  earth, 
whose  fertility  is  m&inly  dependent  npon  the  organic  producta  of 
decomposition.  As  the  process  of  decay  does  not  cease,  the  or- 
ganic constituents  are  subject  to  a  constant  change ;  thus,  by  the 
oxidation  of  ulmic  acid  arises  hnmic  acid,  from  humio  acid 
geio  acid,  and,  in  like  manner,  by  the  oxidation  of  geic  acid, 
crenio  acid  may  be  formed.  In  the  soil,  the  above-mentioned 
acids  are  generally  united  with  bases,  especially  with  ammonia. 
The  constitution  of  these  matters  is  expressed  by  the  following 
empirical  formulie : — 

Ulmin     . C^H„0,,, 

Ulmio  aoid C„II„0,,, 

-      Humin C^H„0„, 

Humio  acid C„HiiO,„ 

Geio  acid C«H,,0„, 

Crenio  aoid  (QoelleSure)     .     .  C^H„0,5, 

Apocrenic  acid  (QnellsaUsUure)  C„H„0„. 

Of  these  sabstances,  crenio  acid  is  soluble  in  water,  apocrenio, 
nimic,  and   humic   acid  dissolve   in   alkalies;   ulmin  and  haoun 
are  insoluble  in  water  and  in  alkalies ;  but  to  a  certain  extent,  tk 
can   be  made  soluble  by  being  changed  into  ulmio   and   bu 
acid.    These  compounds  are  all  amorphous  and  inodorona. 
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they  be  fased  with  hydrate  of  potassa,  with  eyolation  of  hydro- 
gen gas,  we  obtain  formic  and  Carbonic  acid.  They  are  decom- 
posed by  nitric  acid,  and,  with  chlorine,  they  give  varions  chlo- 
rine-products. 

Ulmin-sub-  Under  ulmin-iubitaneeB  are  generally  included 

stances.  the  matters  which  are  formed  by  the  action  of  acids 

upon  sugars,  as  well  as  each  of  those  which  occur  in 
nature  in  some  kinds  of  brown  turf.  In  constitution,  these  mat- 
ters agree  with  each  other,  but  in  their  remaining  relations  they 
show  such  marked  deviations,  that  they  cannot  be  considered  as 
identical.  They  are  of  brown  color,  and  are  led  over,  by  the 
action  of  acids,  under  absorption  of  oxygen,  into  the  humin-sub- 
stances.  If  we  treat  cane-sugar  a  long  time  with  a  dilute  acid, 
below  the  boiling  point,  it  forms  brown  flakes ;  if  we  treat  these 
with  alkalies,  ulmic  acid  is  dissolved  whilst  ulmin  remains. 
l.UlmioacicL  Ulmic   Add  is   precipitated  from  the  alkaline 

solution  by  an  acid,  as  a  brownish  jelly,  which  com- 
pletely dissolves  in  water.  By  being  well  dried,  it  loses  its  solu- 
bility. The  solution  of  ulmate  of  ammonia  gives,  with  the 
metal  salts,  precipitates  which  consist  of  ulmate  of  ammonia  and 
ulmates  of  metals. 
2.  UlmixL  Ulmin.    A  brown  substance,  insoluble  in  water, 

acids,  and  alkalies.  After  a  long  time,  ulmin  is 
changed,  by  alkalies,  into  ulmic  acid. 

Humin-sub-  ^^  relation  to  the  Sumin-suhstanceSj  in  general, 

stances.  the  same  is  true  that  is  given  in  connection  with  the 

ulmin-substances.     They  all  naturally  contain  water 
and  ammonia  in  various  proportions ;  they  occur  in  black  turfs,  in 
soil,  and  in  soot ;  they  essentially  differ  from  the  artificial,  and 
have  diflferent  atomic  weights. 
Humic  acid.  Humic  Add.     If  we  boil  a  long  tiipe  8  parts 

sugar  with  2  parts  concentrated  hydrochloric  acid 
and  20  parts  water,  we  obtain  a  dark-brown  bodyr— a  humin- 
substance.  This  is  treated  with  potassa,  and  the  humic  acid 
precipitated  by  hydrochloric  acid.  It  appears  a  blackish-brown, 
slippery  mass,  of  slightly  astringent  and  acid  taste.  When  dry 
it  is  black,  inodorous,  and  tasteless.  With  the  alkalies,  it  gives 
soluble  compounds ;  with  the  alkali  earths  and  heavy-metal  oxides, 
sometimes  soluble,  sometimes  insoluble  compounds.  Humic  acid 
has  a  great  tendency  to  absorb  ammonia,  and  holds  it  so  firmly 
that,  even  by  boiling  with  carbonate  of  soda,  it  does  not  escape. 
Geic  acid.  ^J  absorbing  oxygen,  humic  acid  is  converted  into 

geie  add.  If  we  extract  soil  with  carbonate  of 
soda,  and  precipitate  with  hydrochloric  acid,  the  precipitated 
humic  acid  contains,  also,  ammonia. 
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JTtimtn.     The  portion  of  humin-sabstance,  which  Humin. 
is  iDSoIable  in  alkalies,  is  dark-colored,  and  is  con- 
verted, by  the  influence  of  strong  alkalies  into  humic  acid. 

Crenicand  Apoerenic  Acid  (Quellsaure  and  Quell- 
satzsanre).     These  acids  are  found  in  the  water  of  Crenicandupo- 
•everal  springs,  and  appear  to  be  common  prodncts  Sf^Sl 
of  putrefaction ;  tbej  are  found  in  soil,  in  mouldering  tioxL 
wood,  in  brown  iron-stone  (ore),  in  iron-ochres,  etc. 
Apocrenio  acid  is  formed  by  the  action  of  nitric  acid  upon  ulmin- 
BUDStances  and  humin-substances,  and  appear  also  to  be  formed 
by  the  action  of  that  acid  upon  crude  iron.     The  pure  acids  are 
non-nitrogenous,  but  generally  the  acids  contain  ammonia.    They 
are  best  obtained  from  ochre,  which  is  boiled  with  caustic  lye. 
The  alkaline  fluid,  over-saturated  by  acetic  acid,  is  mixed  with 
acetate  of  copper  as  long  as  a  precipitate  is  formed  of  apocrenate 
of  eopper.     From  the  solution,  crenate  of  copper  is  precipitated 
by  carbonate  of  ammonia.    In  the  decomposition  of  metallic  salts 
by  hydrosulphuric  acid,  we  obtain  the  pure  acids,  which,  however, 
as  remarked,  contain  ammonia. 

Orenic  ^cii  (Quellsaure)  appears  as  a  hard,  trans-  ^  crenie  acid. 

{>arent,  sulphur-yellow,  inodorous  mass;  not  crystal- 
ine  ;  soluble  in  all  proportions,  in  water  and  in  alcohol ;  of  a  taste 
at  first  sour,  and  afterwards  astringent.  By  heating  with  pure 
potassa,  it  evolves  ammonia.  By  long  standing  in  tne  air,  it  is 
converted  into  apocrenio  acid.  It  forms  with  Bases  yellow  com- 
pounds, some  of  which  are  soluble  and  some  insoluble.  The  salt 
of  protoxide  of  iron  is  found  in  several  mineral  waters.  But 
these  salts  all  contain  ammonia,  and  are  to  be  considered  as 
double  salts. 

Apocrenio  Acid  (QuellsatzsSure)  possesses  a  dark 
color;  is  soluble  in  water  and  alcohol;  reddens  lit-  acidT'^^^^^^ 
mus;    tastes  not  sour,  but  astringent  like  tannin. 
From  the  solution  in  water,  the  acid  is  precipitated  by  hydro- 
chloric acid.      The  salts  possess  a  dark  color;    they  agree  in 
solubility  with  the  crenie  acids;  they  all  contain  ammonia. 

Extract- Sediment.     If  we   extract  fresh  or  dry      ^-^^5*-^^^ 
vegetable  substances  with  water,  we  obtain  colorless  J^^ 
solutions,  which  become  dark-colored  by  evaporation 
in  the  air;  if  we  treat  the  extract-like  residue  with  water,  there 
remains  mostly  a  dark-colored  body,  which  is  called  extract-sedi- 
ment; this  is  soluble  in  alkalies,  and  agrees  in  its  relations  with 
the  ulmin-substances  and  those  of  humin. 

To  the  general  products  of  putrefaction  and  decay  Brown  and  U- 
belong  brown  coal  and  bituminous  coal,  tnminoos  ooaL 
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lie,  40^ 
,diii.»ilphiir 
alric,  304 


mid -sialic,  33S 
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Acid,  zinc-fulininic,  330 
Aconitin,  374 
Acrolein,  142,  186 
Acrolein-ammonii,  142 
Aery  I,  142 

Acryl,  oyhydrate  of,  142 
Aesculin,  430 
Alabin,  131,346,348 
Albumen,  448,  452 

vegetable,  452 

Alcohol,  102 
Aldehyd,  117,130 
Aldehyd-ammonia,  131 
Aldehyd-resin,  131 
Alizarin,  418 
Alkanna-red,  420 
Alkanna-green,  420 
Aikalids,  346 
Alkaloid!,  354 
Allyl-group,  168 
Ally],  168 

aulphocyanide  off  327 

oxide  of,  169 

Allantoin,  339 
Alloxan,  340 
Alloxantin,  339,  341,  344 
Alloxantoin,  339 
Aloin,  430 
Alphaorcein,  409 
Althaein,  2S9 
Alumina,  tartrate  of,  291 
— >^—  acetate  of,  134 
Almond,  bitter,  oil,  225 
Amarin,  365 
Amaiatin,  415 
Amaaetin,  415 
Amarin,  225 
Amber  oil,  264 
Amber,  273 
Amber-bitumen,  274 
Ambrain,  2S0 
Amitatin,  415 
Ammelin,  368 
Ammelid,  368 
Aniiol,  205 
Ammonia,  gum,  275 

milatei  of,  288 

— — -  camphorate  of,  181 
— -  chlortuccinate  oF,  145,  179 
— —  iuctinate  of,  178 

aalicylaie  of,  208 

— — —  acetate  of,  133 

formate  of,  120 

aniiylate  of,  217 

benzoate  of,  244 

binftrosalicylate  of,  213 

chelidonale  of,  300 

chinate  of,  303 

kinnate  of,  303 

-  chloranibimidate  of,  198 

chloranilate  of,  197 

chlorcarbathaminate  of,  141 

"  chloracetato  of,  139 

— — —  chlorniceinite  of,  193 

cbryaaniiate  of,  210 

cyanate  of,  324 

fumarate  of,  2S6 


Ammonia,  oxalitei  of,  282 

copperfulminate  of,  331 

"   leucoturate  of,  345 

lipinate  of,  180 

malaminate  of,  289 

margarinate  of,  159 

mellithate  of,  306 

nitrobenzoatfl  of,  247 

nitrophtalinate  of,  183 

phtalinate  of,  183 

— ^^— -  propionate  of,  147 
— —  rubianate  of,  203 

lal  icy  late  of,  211 

sal  icy  lite  of,  208 

vilerianate  of,  151 

Urtrate  of,  290 

'  itrnple  tartrate  of,  290 

parpurate  of,  290 

Ammonium,  cyanide  of,  315 
^— — —  iulpho-cyanide  of,  326 

ferro-cyanide,  317 

Amyl-formyl,  124 
Amyl-amin,  357 

Amyl-orea,  325,  367 

Amyl,  112 

Amyl-capronyl,  oxide  of,  153 

Amyl-mercaptan,  114 

Amy],  accUte  of,  166 

— —  aulphocyanide  of,  327 

— —  valerianate  of,  327 

oxalate  of,  283 

-  oxybydrate  of,  113 
— —  borate  of,  113 
ailicate  of,  113 

-  nitrate  of,  113 

nitrite  of,  113 

— —  protoaulpbide  of,  114 
— ^—  bi-iulphide  of,  114 

iodide  of,  114 

— ^—  bromide  of,  114 

■  chloride  of,  114 
— ^—  oxide  of,  112 
aulpho-carboaate  of,  114 

-  oxaminate  of,  283 

apirita  of,  283 

Amygdalin,  428 
Amylum,  439 
Amylen,  128 

^^— ^  borate  of,  113 
^—^—^  biaulphide  of,  114 

bromide  of,  114 

^^— ^  chloride  of,  114 

iodide  of,  114 

oxide  of,  1 12 

oxybydrate  of,  113 

protoaulpbide  of,  114 

nitrite  of,  113 

nitrate  of^  113 

ailicate  or,  113 

Anacardium  oil,  278 
Anchuain,  420 
Anchuaa-green,  420 
Aneroonin,  267 
Angelicyl,  173 
Anilin,  223,  358 

— ^—  cyanide  of,  360 
Anilin'Urei,  367 
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ADilids,  359 
Aniie  oil,  205 

carophor^  206 

Anifoin,  206 
Aniiyl,  216 

imid-amid,  216 

bioxjchloride  of,  217 

bioxy bromide  of,  217 

nitrid,  217 

Anime  reain,  272 
Anthiarin,  430 
Anthracid,  233 
Anthracin,  233 
Antimony  baaca,  390 

baaie  tartrate  of,  291 

Antimony-potaaaa,  baaic  tartrate  of,  291 

Appiin,  430 

Appoaepidin,  347 

Arabin,  442 

Archil,  408 

Aricin,  383 

Amenic  batea,  386 

Araencthyl,  389 

Araenic-ethyl,  amin-ozide  of,  389 

389 

Aaarum  camphor,  267 

Aaarit,  267 

Aaarin,  267 

Aaafoetida,  275 

Aaparagin,  289 

Aaphalt,  274 

Aasamar,  201 

Atbamantin,  429 

Athamanta-oreoaelinam,  oil  of,  264 

Atropin,  373 

Asocarbyls,  310 

Aaolitmin,  409 

Azoerythrin,  409 

Azobenzil,  225 

Azobenzoilid,  225 

Azobenzoyl,  azobenzoid,  azobenzoidin,225 

Azo-ozybenzid,  222 

Azobeozid,  222 

B 

Baryta,  acetite  of,  334 

■  cynnurate  of,  337 

allophanate  of,  337 

^— —  aerate  of,  143 
ma  I  ate  of,  288 

— ^^  aiphaorsellate  of,  406 

^— —  formate  of,  120 

— ^  amyloxyd-sulphate  of,  114 

benznate  of,  244 

'  caprinate  of,  156 

caprate  of,  155 

^— —  kinnate  of,  303 

chlorniceinate  of,  193 

chlorphenissate  of,  202 

-  citroconate  of,  295 

citrate  of,  298 

— ^—  croconate  of,  308 

■  cyanatp  of,  337 
— — —  cyaniirate  of,  337 
■  ino8inatc  of,  350 
^—^  itaconate  of,  295 
Iipinate  of,  IbO 


Baryta,  margarinate  of,  159 

mellitate  of,  306 

meaitylozyd-aolphate  of,  146 

— — —  roethyloiyd  tartrate  of,  292 

—  nitrotoluylate  of,  261 

pelargonate  of,  165 

purparate  of,  343 

aalicylite  of,  208 

—  aulphamyl-aulphate  of^  113 

—  valerianate  of,  161 
— —  zincfulminate  of,  331 

urate  of,  340 

Barium,  zinc-cyanide  of,  322 
— ^—  ferro-cyanide  of,  318 
— —  ferri-cyanide  of,  319 

mercury-cyanide  of,  322 


--  cyanide  of,  316 


Baaea,  organic,  354 
Bdellium,  275 
Bebeerin,  384 
Behynyl,  162 
Behyl,  157 
Benzanil,225 
Benzanilid,359 
Benzoin,  224 

reain,  274 

Benzoinamid,  274 
Benzoinam,  274 
Benzin,  221 
Benzid,  221 

chloride  of,  222 

Benzidin,  358 
Benzidam,  358 
Benzoen,  236 
Benzolin,  365 
Benzol,  221 
Benzil,  225 
Benzil-imid,  225 
Benzilam,  225 
Benzhydramid,  225,  227 
Benzoyl,  243 

sulpho-cyanide  of,  226 

oxide  of,  243 

— —  bioxysulphide  of,  245 

chloride  of,  245 

— — — ^  bioxychloride  of,  245 
— — — ^  bioxybromide  of,  245 
— — — ^  bioxyiodide  of,  245 

acetyl-chlorate  of  bioxychloride 

of,  245  9 

nitrid,  246 

Benzolin,  365 
Benzoylazotid,  225 
Benzolon  (Bcnzostilbin),  227 
Benzoates,  244 
Benzo-nitryl,  246 
Benzon,  250 
Benzyl,  240 

chloride  of,  240 

—  hydrnchlorate  of  chloride  of,  241 
nitrid,  241 

Berberin,  383 

Berry. red,  418 

Berzeliua  and  Mercet^a  combination,  123 

Bergamot-oil,  263 

Betula  re»in,  272 

Betulin,  272 


lichlorbflpiDjI,  tajdracUonlg  of  ebloridc 

or,  246 
lithlorbemoTl,  hidrochlor«l6    of    lapsr- 

chlorldi  ni;  146 


BicbJorbuIyr)'),  150 

oiThTdnle,  ISO 

BidilocbulTTal,  IfiO 
Blehlonalicylimidainicl,  S09 


ilhjl,  154 
.415 
oiybjidrkta  of,  156 


J.  as,  wi 

Binitro-itDbeniid,  S23 

■nlbridd,  234 

tolM,  S38 

lid,  S3T 

mcailo'l,  338 

roendYD,  iVi 

niptilhilid,  Ui 

BiDiTprotrin,  433 
Birch  oil,  Sfl4 
BlphoimeihyrrSSfi 
BiBuceiniinld,  ITS 
Biimelhyl  (B»Ri>iih-eih5l),  3 
Billcr-priBciplfi,  42a 


Cadminm,  cjinide  or,  316 
CafTein,  3S9 

hydmcblorate  of,  369 

lulphita  or,  369 

Bilraie  of,  369 

Cimcin,427 


Camphor,  fnrniUion  of,  S57 

hulenioin,  S66 

oil,  261 


-  cedBT,  365 

-  coDthitidei,  !( 

-  tobiceo,  361 


aenttaco,  165 
iolet,  266 
ainrtit,  366 


,193 

53 

t;  153 

;.prmyl 

IS6 

IftK 

ridf 

:>nm>l 

439 

:.p.iciD 

3B5 

114 

Cirficr 

1.300 

Carbohidnlei,  434 
CtibyU,  381 

iDlphMa  or,  IXT 

Cirtbamln,  430 


CbloracM;!  ,ch1on>aniDthkteoraijehli>ride, 
oijchlarida. 


CtMJn,  4M 
Cuctrilla  oil,  3( 
Clltorin,  ISO 


Cellulme,  434 
Caralin,  116 
Cerntubt  wai,  I6T 
Caral^l,  lie,  161 


of,  163 

cerotate  of,  166 

oirhjdrWi.  of,  166 

lulphits  or,  166 

Caronjl,  lid,  163 
CerniinTi,  166 

DiidaoT,  1« 
Ceroaii,  166 
Cerin   116,  16S 
Ceroleo.  139 
Carotin,  116 
Celhrl,  onbTdnta  or,  115 

chtoridaaf,  ]]& 

elhalaleor,  115 

Cclrarin,  410 

Colon,  139 

Chaaao,  454 

Cbolerf  Ibrin,  3TT 

CbolidoniD,  371 

Chinirolb,  399 

CbinoldiD,  383 

Chinldin,  3S1 

Chin  Id,  3S2 

bTdrocblorato  of,  333 


-  lerchloride  of,  139 

-oivbichloridFof,  140 

-  aulphocliloiide  nf,  140 

-  fliybrooiidf,  140 

-  thlorbromide  of,  I40 

-  cBib<]ntIeora)jchliindeor,l40 

-  hicr'ncciutc  oT  oifcblorida 

of,  lis 
'  M  of  biehlorid*  of,  SSt 


CblarformTl,  133 

Cbloride  of,  133 

bichlohds  of,  ISI 


-  chloriDlphid«,  133 

-  aceutaoraijchloride,  136 

-  cblorlbnntta    of  oijeblorida. 


(erchlor 

>iloib«ntin,  S4I 

imphen,  360 


biormeiilal,  S3R 

"    rniMilvr,  146 

rmathjl,  100 


li  mdhjIoD-fbrinfl,  136 


ChinoTJn,  431 
Chloril,  I3S 
Chlorilid,  138 
Chloriceljl,  m 

cbloride  of,  138 

■  oijchlDride  of,  139 

foimite  ofoiybichlorii) 


—  chlorfotinatq  uf  Oljbi 

HI 

—  bicblonccUlo  of  oijbi 

141 

—  chloraeelste  oT  oijbi 


I,  141 

hlorlde, 

icblorida, 


inil-imid,  197 
hlorhtdroinil,  197 
cin,  193 


Chloreirbzihioiid,  IM 
Chlor-niGcyl,  M4 
ChlDrGumii]]>l,  363 
Chlarcinnipr^l.SeS 


ChelMtaiileni,  3g0 
Cholacrol,  !T9 
CbondriD,  4ST,  454 


bioirchLoridn.Sia 

CiDDamid,  230 
CiDDimfl,  338 

-  oiia«  of,  338 

'  oijchlorida  or,  338 

nitrite  of,  SS9 

lulphMt  or,  iU 

Cinnamon  oif.  ^ 


Cinmpcliae,  383 


Cofleo-tinnin.  397 

Cyin^i-oil    ifiS 

Colophin,  too 
Colediein,  378 

CTDnoEcn',  3^^,310 

cj.niirM.sia.an 

Columtiin,  431 

Cy.neehyl,  H7 

Colon  Kin<llrr>,41S 

Colladmin.439 

CfUDanijI,  1S3 

Colonhun,  310 

CTmilin,  360 

Cop»i..,h.il.i.m,«l 

C^mtdiK,  363 

CjBiid,J37 

KelM^or.lSI 

Cjmin,  331,  339 

CfBodln,  3b9 

Cj.liii,  348 

Copper 

coppor-ralmiMlo  sf,  331 

lnoiiii<itnor,350 
acUICaf,  l-t 

oen.nth.lc  of.  !64 

Mlicjliu  or,  209 

Coil,  brown,  4S1 


•utpbiM  of,  370 


M,  199 


id  cdImIm  eui|ter,  M4 


Comlsinilid,  309 

CaBlld,SB7 

Camidii,  363 

Cumii  (ConvJ),  33t,  337 

Cornea,  139 

Cnniiiol,  138 

Cornel,  338 

■ oiide  of,  33B 

chloride  of,  338 

iulpbide  of,  238 

bioi;*D)phide  of,  23S 

bioxjbioinide  of,  338 

CnrainjI,  361 

bioijchioiide  of,  an 

■  bioiTbromida  of,  Ut 

Cuflrin.  3£0 
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Dtmmara  ratio,  S71 
DamoiArjrl,  271 
Daturin,  373 
Delphinin,  378 
Delphenin,  223 
Dextrine,  441 
Dextrine«aa^ar,  444 
Diaethjrlamin,  ,457 
Diattate,  441 
Diflain,  345 
Diiacryl,  143 
Doeglvl,  175 
Dracjl,  236 
DragoD'a-blood,  275 
Djrsijriin,  279 
Dulcoae,  433 
Dalcin,  433 


Elien,  129 

Elayl-platinom,  127 

£layl,125 

biielphide,  126 

— —  tetra-aulphide,  126 
iodide,  126 
bromide,  126 
chloride,  126 
oxy  chloride,  127 
■olphate,  127 
ether-sulphate,  126 

Eleadin,  187 

Elemi  oil,  263 

—  resin,  272 
Emetin,  378 
Emeta,  378 
Emulsin,  451 
Erucyl,  176 
Erytrariin,  390 
Erythrophyi,  418 
Erythroretin,  41 D 
Erythrolitmin,  409 
Erythrolein,  409 
Erythroroannit,  408 
Erythroglucin,  403 
Erythrine,  406 
Erythrine-ether,  407 
Essential-ioap,  190 
Ethal,  115 

Ether,  104 
,  acetic,  164 

—  ozamid,  104 
Ethylamin,  357 
Ethylamylamin,  357 
Ethyl. urea,  367 
Ethyl,  100 

aniiylate  of,  219 

^—-  aeon  ate  of,  287 

—  adipinate  of,  185 
acetate  of,  164 
aerate  of,  165 
allophftnate  of,  324 
bebenate  of,  166 
benzoate  of,  252 


Ethyl, bichlor-bromide  of.  Ill 
— -  borate  of,  106 
— —  biether-phosphate  of,  106 
— —  bisulphide  of,  109 
— —  cipronate  of,  166 

—  caprate  of,  166 

—  cyanurenate  of,  166 
— —  cyanate  of,  325 

cerotinate  of,  166 

— -  carbonate  of,  104 
— —  chlorniceinate  of,  193 

—  chlorformate  of,  1j64 
chloracetate  of,  164 
camphorate  of,  185 
chryaaniaate  of,  210 
cinnamate  of,  262 
citrate  of,  298 
cuminate  of,  252 
doeglinate  of,  176 
elaidate  of,  176 
eve  mate  of,  408 
fluoride  of.  Ill 
formate  of,  164 
fumarate  of,  286 
byperchlorate  of,  106 
hippurate  of,  252 
itaconate  of,  295 
laurostearate  of,  166 
meliiute  of,  307 
margarate  of,  307 
mucate  of,  298 
nitrate  of,  165 
nitrite  of,  165 
nitro-bensoate  of,  252 
nitro-cinnsroate  of,  252 
nitro-toluylate  of,  252 
ozaminate  of,  283 
opianate  of,  305 
oxalate  of,  283 
oxide  of,  101 
oxyhydrate  of,  102 
oxychlor-chloracetate  of,  166 
oleate  of,  176 
orsellinate  of,  407 
oenanthate  of,  165 
phtalinate  of,  185 

>-  phosphUe  of,  105 

—  phosphite  of,  105 

—  phosphide  of,  3S5 
propionate  of,  166  ' 

-^  protosulphide  of,  109 

—  propionate  of,  165 
pyro-mucate  of,  302 


—  binitro-benzoate  of,  252 

—  butyrate  of,  166 

—  bromide  of.  111 


—  quadrichlor-butyrate  of,  302 

—  sulphite  of,  165 

—  sulphate  of,  165 

—  sulpho-cyanide  of,  327 
sulpho-carbonate  of  hioxide  of,  107 

—  stearophanate  of,  166 

—  sulpho-carbonate  of,  166 

—  sebacylate  of,  ld5 
succinate  of,  184 
suberate  of,  185 
salicylate  of,  219 
terebenzinate  of,  193 
tribasic  phosphate  of,  106 
tersulphide  of,  109 


EthTl,  lolDTlila  or,  SG3 

.Urinia  of,  393 

ttleriinite  of,  163 

'     iBtalrato  of,  304 
E>hTl-(bnnrl,  US 
EBcbraa,  301 
Eii|Mm,  ISO 
EnpioD,  r29,!3S 


|Glo«,c.rtil.g«.457 
Gyicjrrhiiin,  «3 
Gl^cjrtD,  433 
Glycerin,  186, 433 
Gljcocoll,  346,  341 

h^droeWoriU  of,  347 

m  irnie  of,  347 

"347 


1,373 


Euianlhia,  422 
Eu»iilhc.n,423 


Ferriej'inidei,  319 


FicbM 


brill,  44S 
to,  336 


rormic  oil,  artificial,  193 
Fornjl.lll,  119 

BcotDti!oroirch1arideor,13S 

■ •  bromide  of.  111 

bichloridaor.  131 

■ bicbl  one  state  oroiyehlorideor, . 


ebloridaor,  131 

ulphida,  130 

erchtotidc,  131 

ifchloride,  131 

ulphoclloride,  113 

Formtn 

Id,  359 

fruit-mgnr,  443 

Pulmin. 

,330 

Tulmlna 

»,  330, 331 

Pqonr. 

iH,356 

Futrurie 

366,  194 

Forfiirol 

193 

Fuietare 

G 

Ailbano 

n,  375 

flalangl 

ail,  364 

Gall  bro-n,  43!) 

Gall-nut 

annin,393 

aall-tel 

Dw.  39S 

Galtifwl 

371 

Gainbog 

,375 

Garancin 

,430 

Gaulthcr 

Ian,  364 

Gelatin  aagar,  347 

Gentlaoi 

.413 

Glaucio, 

377 

GI*uco-p 

crin,  377 

Globulin 

467 

Glnien, 

egetablg,  443,451 

naNo,  liydroc}anid«  of,  3S1 


Hatachetin,  139 
HelecoVdin,  437 
Ifelenium  camphor,  3HS 


I  Heiachlorvalertl,  133 
I  Horn-llaauea,  4AS 
|Huinin,4S9.46l 
iiihatineea.  4fiS. 


,H)rdroan.,l,l1J 
.  Hiidracraniin,  373 
,  llydrocnbalUranic  ai 


474  u 

MTdrochryud,234 
Mjdrochnummid.lS* 
HTdroiounicid,  S33 
Hjdrooiphlhilid,  331 
Hydrobaniid,  131 
HfilrobeDwnid,  I3T 
Hfdrolalld,  S36 
Ufdrochinon.coloricM,  194 

green, 196 

—  ftrdrocblonU  of,  195 

"'""'■*"',    iglpbo-hjdn 


HydroMttjli,  93 
Il}droi«.carb}li>,  92 
Hrdro methyl,  fl6 
Jlfdroothyl,  100 
Hjdnirnrmrl.  115 

l!ydnimccLvl-rarmyl,bromidaof,  118 
"    ■         unLhjl,  164 


HydrtN 


,334 


Hydropolyurbjli,  lIS 
HrdriDdln.lIS 
liydrTl),  354 

H,<,.cJ.,..i-.,373 


-  rerrocy4niJ«  of,  31R 

-  bydrocytnateor,  319 

-  Hiicylitfl  of,  lOit 

-  beniDite  of.  345 


-  fluorida  or,  3SB 

-  bicbloride  of,  38S 

-  iodide  or,  3S9 

-  nlKale  sf,  386 
-oiycliloridcof,  ass 
-oiyiodideor,  3!<9 

-  ptdlnbromld;  of,  3S9 

-  BulpholiakodylBte  of  talpbida  of, 

-ralphidaor,  3ST 

-  oiida  of,  386 

-  protochloride  of,  387 

-  lerchloride  of,  388 

-  lapcrc blonds  of,  388 

-  terhromid>  of,  389 

1,349 


Dctjl,  143 

adaniim,  175 
nuroMciryl,  157 
Laurel-oil,  361 

rui-cimphnr,  361 


llaulpbocjiinideor,  317 
■cctKKior,  134 
■mid-camphatmeor,  ISl 


-  fUiJin.lcof.  nfi 

-  foimiinir.    -M 

-  margtrala  of,  159 

-  DitroulicyUlenr,  210 


ifiid    .>r,3l6 
l>hui:)>i]iilnof,3S6 
■H.flieoiideor,  179 
irlrate  al'protoiido  of,  1 


—  augar  of,  134 

—  cyanide  of,  316 

—  Diiliteuf,  314 


Lend-ph)i«r.  191 

Mellon,  33J 

LHdwi,  167 

Meniipermin,  385 

led, 418 

Mf  nLhen,  26? 

jBlro-,<I8 

McropUn.MD 

Leilher,  454 

MercDryillvl.119 

itilphelhfMtO 

Lfgumm,  451 

cvinido  of,  316,331 

J.emon.ail,  S63 

cnmpUr.MS 

toucin,  3IG,  348 

>«Uli!,  136 

[.i.leoJiB,423 
L>chenin,441 

prmlinumcytnida  of,  3J3 

M»ll,  IS4 

Licorico  lugar,  433 

MnilcD.  164 

LigriB,  43S 

Mciilol,  S3T 

Li««,  scettt.  or.  134 

Meiltjien,  937 

■ng^licirc  of,  173 

Mssitjr.oi.do  of,  149 

butyr>t>or,  14d 

Mcslljlid,  oiyhydnte  of,  148 

«ldol,>d.l46 

• chlorpheniMta  of,  SOI 

MM,iyl«i,d-chlorpl.ti«oni,  146 

eitrit<iar,S98 

Melsli,  >ulpb«cMnide«  of,  3i6.  397 

kinilo  or,  303 

MflncMyt-ure,,  325 

Mcucelyl,  147 

tR>lilR<:deo     iM 

Mptacelon,   4S 

Mclicelonyl   o.y hydrate  of,  147 

neca  ■Isof.SOi 

MeUfiiinonieb,  HM 

«nbil«or,  »el.393 

Melipectin,  446 

.iitcio»l.of,  ITS 

Metamylen,  199 

Urtn.wor,Ml 

Metildnhyd,  131 

Liinonin,  431 

MetatolDidin,  363 

Liquor  annljnu)  Hoffmaniii,  103 

M<-U»lYr..l,  330 

Lilmui,  403 

M^Ih^lon.  123 

Lophin,  227,  385 

Mcilivl-aceiyl,  145 

M«hyl-ure-.  367 

M 

Melhyl-formyl,  195 

Mad.tflr-rool.419 

-,  chloridei  of,  196 

Mfthrl-amin,  35T 

Magn^l^  .vlv.1.  of,  371 

Milnnid.  S)<9 

Mclhyl.!,  163 

M>rmlei,  983 

M>ng™.cW,1>cnio«[e  ofprolaiMe,  !4S 

onnldtof,  316 

Melhjl-.mjUmin,  357 

Minn*  luEAr, '431 

MannK,  13i 

Melhyl-inercipt«ti,fl9 

M.irgatilei,  159 

MHtiyl,9a 

M.rg«Lo,  187 

■otateof,  163 

■niiylMO  of,  S19 

MarB^rjl.mS 

M>rj<.n.nRr.mplior.!66 

M«iicl.,S73 

Mcc«mn.43i 

b»ic  bormte  of,  9T 

MOCOBIKI,  301 

■  odd  boritref.  97 

MaluMia.  43» 

bwic  fomiM.  of,  183 

Mfllim,  3GH 

Mcl.m.n,3BS 

b>ni|roMli»lile  of,  119 

Mllinilln,  301 

M<tl>noi d,  381 

MH«,  m 

«ipnlg  oT,  164 

Mchwin,  hi;.  163 

npronxe  of.  164 

Mcliiijl.  US 

Mdljn.  33J 

Mrllin-knil.  333 

chloride  or.JWl 

MelUn.poliiuinni.331 

Mrlltn-iiltrr.  333 

cy»nil«"f,  Sii' 

Melliutoi,  306 

iLr.l.0f,aW 

Methjl,  diphoiphals  of,  36S 

rormalc  of,  16S 

a  orlilEof.  100 

iodide  of,  99 

nn,rF>-».enr,  16* 

muciM  of,  S99 

DitnM  df,  97 

oohfdntB  of,  96 

oiiiUlB  or,  3S3 

-—  oianiinxe  of,  983 

oiids  at,  SS 

-: protoiulpbide  c-f.  99 


kmcDl,  ia4,S79 
lUuDcctrl.  13G 
ilrocipianjl,  153 
iirochloncelj],  141 
LlroinelacMjl,  1« 
itmiiipiidin,  363 
itriKuiiiidiD,  363 
ilrapocanicip,  363 


_ 

, 

^A.^;i:i6i 

M> 

k-ioit 

r.44I 

Mn 

ybd< 

uin,  rerrocyinideor,  319 

Mo 

1 

Mo 

rphin 

■cclilc  of,  371 

hvdroeUlonw  of.  37* 

Mo 

rphin 

371 

Mo 

rph... 

371 

Mo 

rph.t 

Md 

ringyl 

173 

Mo 

i»rd. 

oil,  866 

omphor,  S66 

Mu 

313 

Mu 

reioir 

, 343-314 

Mu 

Ik,  an 

Reiii,  Zt>* 

Md 

314 

MJ 

F»licil,I57 

oijchlorida  of,  !*7 

3W 

•imple,  355 


Nilro-ejiaiiainil,  2S9 
,  NilrD-cinniini'ii,S3l 


N.fl.tjlc 

lin   .l-c 

hl«i»ph1Iial>d,  313 

N.t 

ol;ro» 

nil 

N.plHyl- 

nafihthi 

id   oilorideof,  ill 

.\il 

oUulji 

,119 

K»phlyl- 

tiichiorn 

nphtvl,  tBrchloridn 

r,  s« 

N.phlyl- 

ilnd,ai3    ' 

sur 

nitfid-f, 

Odmfl,  17 

bimid,  36i 

Od 

>in,  35 

Naph(liilid,S3l 

>nih-ethor.  1 

-Mide 

nf,  832 

inlhoi. 

IS! 

do  of,  3)2 

tnlhfl. 

]£i 

-!;*h' 

chioraicafehtoTlda 

of,  332 

r^''' 

Nupbthn 

7.^3^; 

litomitc  ofbroDiide 

of,  33* 

Oil 

-  "t'fic 

30o 

Nsphtha 

dm.  a3l,36J 

N>r»m, 

-  birch 

361 

N  a  rem  IN 

375 



,361 

galangt,  384 

juniper-ljBrry,  SM 

Uarel-berrr,  364 

Iiiander,  364 

moDirda,  ifiS 

nulmrs-tloHer,  369 

onganum  .Blg.rc.Se* 


Oiokerim,'  139 


Pttladium-allTl,  ITO 
"  ■  .ilin,  18T 

lin,  ISS 
Para  ban,  330 
ParakikodrloTTd,  SS9 
ParaniciD,  363 


I,  303,363,  373 
ilaaiciiD,363 


worniiaed,  366 

iriDC,  36i> 

Oleen,  139 
Olefianl  gai,  t3A 


Organic  iFgeubla  biae*,  311 


nn,439 
e,  408 
I,  ISS 


O»lur>nni(),360 
Oiimelhjlan,  3»r 
Oitmrlhao,  383 
Oiamylan,  3H3 
Oiaaid,  SS3 


>.  im,440 
clin,  446 
Iicyl,3l4 


Pem-ba 

•am,  ratio  or,  373 

Pel»nin 

367 

PfUrai 

en*amphor.^64 

,364 

Peuced 

HID,  439 

Phanon 

Pheno), 

1S9, 199 



-b.r,U,'.99 

PhUI 

mid,  183 

Phj-ll 

reli'n,  336 

P,c.« 

ar,  301 

n,  33S 

Picsmtl,  287 

prdlnbrciii 

ide 

nt,  237 

—  chloridg 

f.  s 

3 



proln-eh 

or,  326 
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Picramyl,  tulphiJe  of,  225-226 

Picrotozin,  431 

Pigroentum  nigrum  occuli,  458 

Pikroervthrin,  407 

Pikryl,225 

Pimaron,  271 

Piperin,  3S4 

Pitoyin,  384 

PitUkal,  201 

PlAstera,  189,  191 

Platinum-ally),  170 

-^— ^—  baaei,  394 

bicyanide  of,  316,  322 

Plurobagin,  424 
Polychrom,  430 

Potassium-cobalt,  cyanide  of,  322 
— ^— ^—  cyanide  of,  315 
— —  chlorcyanide  of,  322 
— ^  nickelcyanide  of,  322 
— — —  hydrocobaltcyanide  of,  322 
— ^  zinccyanide  of,  322 
— — —  mercurycyanide  of,  322 
— — —  silvercyanide  of,  322 
»-^— — ~  platinumcyanide  of,  323 
— ^— —  platincyanide  of,  323 
— — — ^  aurocyanide  of,  323 
— — — ^  sulpliucyanide  of,  326 

urate  of,  340 

— —  glycocoll-sulphate  of,  347 

-nitrite,  347 


Potassa,  acetate  of,  133 
—  allophanate  of,  337 

amylozyd-sulphocarbonate,  114 

anacardate  or,  278 

— ^-^—  anisylate  of,  217 

henzoate  of,  245 

— — —  bibromsalicylate  of,  213 

bichlorsalicylate  of,  213 

binitrosalicylate  of,  213 

camphorate  of,  182 

chelidonate  of,  301 

chloracetate  of,  139 

'  chloranilatc  of,  197 

cholalale  of,  278 

citraconate  of,  295 

citrates  of,  298 

cyanate  of,  323-324 

cyanurenate  of,  327 

cyanfirate,  337 

-  cthalatc  of,  158 

oinidate  of,  174 

fu  ma  rate  of,  2S6 

— ^-^~-  glaiicomclanatc  of,  403 
'      giycocoll. nitrate  of,  348 
glycocoll-sulphate  of,  347 

liippurato  of,  250 


—  inosinato  o'*,  350 

—  isatinatc  of,  -115 
■—  itaconate,  295 

—  kinate  of,  303 
—-  Inctntc  of,  114 

—  malale  of,  ISS 

—  malaminntc,  3S5 

—  margaratR,  159 

—  mecoiiatc  of,  301 
--  mcllitato,  306 

—  metliyluxyd-tartrate  of,  292 


PotasM,  methyl-sal  icyl ate  of,  219 

—  myristicate^of,  157 

mucate  of,  299 

narcotato  of,  376 

nitracolate  of,  279 

olidate  of,  168 

— ^—  oenanthate  of,  154 
— ozalate  of,  282 

—  propionate  of,  147 

—  purpurate  of,  343 

rhodizooate  of,  308 

rubrin-nitrate  of,  203 

-  tiWer-fuIminate  of,  331 

tilvate  of,  279 

•alicyl-aroidate  of,  212 

aal  icy  lite  of,  208 

salicylate  of,  208 

— —  sesquicbelidonate  of,  300 

sesquicitrate  of,  298 

'-—  taccharate  of,  298 

stearinate  of,  298 

— —  succinate,  178 

Bulphaceute,  142,  178 

tartrate  of,  290 

— —  urate  of,  340 

valerianate  of,  151,  290 

zinc-fulminate  of,  151,  290 


Potassium-manganese,  cyanide  of,  317 
— ^—  -barium,  ferrocyanide  of,  318 
-iron,  ferrocyanide,  318 

ferrocyanide  of,  317 

ferricyanide  of,  319 

— ^——  chromcyanide  of,  322 
— ^—  aurocyanide  of,  323 

auricyanide  of,  323 

mangancyanide  of,  322 

—————  -manganese,  ferrocyanide  of,  318 
-^— •  nickelcyanide  of,  322 
—»—-  -zinc,  ferrocyanide  of,  318 
Potash,  ozalate  of,  282 

Potassa- sod  a,  298 

^— ^— —  sesquicitrate  of,  298 

Potassaarsenious-acid,  tartrate  of,  292 

biUrtrate  of,  292 

Potassa-boracic-acid,  tartrate  of,  291 

Potassa-ammonia,  tartrate  of,  291 

PotAssa  soap,  189 

Propion,  148,  1S6 

Propionates,  147 

Propionamid,  147 

Propionyl,  147 

ozy hydrate  of,  147 

Propyl,  112 
Propyl-formyl,  128 
Propylamin,  357 
Propylen,  128 
— —  bromide  of,  12S 

chloride  of,  l^S 

Protein,  448 

substancc9,  447 

combinations,  44S 

Pseudomorphin,  37.') 
Pseudoerythrin,  407 
Pscudo-orcin,  40S 
Pulsatillen-cnmphor,  267 
Purpurin,  419 
Purree,  422 
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Parrenon,  423 
Pyren,  234 
Pjrocatechin,  403 
Pyroxylin,  434 


Qoadrichlorbutyry),  150 
Quadnbutyryl,  oxyhydrate  of,  160 
Quadrichlorbutyra),  150 
Quadrichlornaphthalin,  248 
Qnadrichloroenanthyl,  156 
QuadrichlorvaJeryl,  152 
Quaasiin,  431 
Quercitrin,  402 
QuercitroD-tannin,  398 
Quinin,  3S2 

iaiphate  of,  382 

hydrochlorate  of,  382 

— •  amorphoua,  383 
Quinia,  382 


ReaineVn,  271 
Kesineon,  271 
Reiinon,  271 
Resini,  268 
Retinol,  235 
Retihite,  235 
Retinyl,  235,  237 
RetiDaphtha,  236 
Retisterin,  235 
Rhodan-roetaU,  326 
Ricinatea,  176 
Roa«-cainphor,  266 
Roccin,  408 
Roccei'n,  408 
Roccinin,  407 
Rnccelin,  407 
Roccellinin,  407 
Rocceglucin,  408 
Rubiacin,  419 
Rubrin,  419 
Rutin,  216,  427 
Rutilin,  216,427 


S 


Sabadillin,  378 
Saccharatea,  299 
Sagapenum,  275 
Salicyl,  207 
Saiicin,  215,  426 
Sniigenin,  215 
Saliretin,  215,  427 
Salicon,  199 
SalicyUnitrid,  205,  212 
Salicylalea,  208 
Snlicylimid-amid,  208 
Saiicyliroid-irnn,  208 


Salt-baaca, 


Sandarach,  272 
Santaiid,  422 
Santaloid,  422 
Santalidid,  422 
Santaloidid,  422 


organic,  346 
volatile,  355 
non-volalile,  355 
paired,  356 


Santonin,  431 
Santalin,  422 
Saponin,  432 
Sarkoain,  346 
Saaaaparin,  431 
Saasafrai  camphor,  266 
Scammonium,  376 
Scheererite,  236 
Selenaldin,  371 
Selen-ethyl,110 
Seminaphthalidin,  363 
Senegin,  431 
Silver,  136 

— — •  acetate  of,  135 
— —  aniaylate  of,  217 
— —  aerate  of,  143 
— —  benzoate  of,  246 

camphorate  of,  182 

cyanide  of,  316 

— — -  chloracetate  of,  139 
— —  chlorniceinate  of,  193 

— ! chlorauccinate  of,  146 

— -  choleaterinate  of,  280 

—  cyanate  of,  324 
— —  cyanurenate  of,  337 
— —  euchronate  of,  307 
— ^—  fulminating,  330 

kinate  of,  303 

melliute  of,  306 

— —  oenanthate  of,  164 

oxalate  of,  282 

pbtalinate  of,  183 

— —  propionate  of,  147 
— —  ailver-fulmioate  of,  330 
ialicylaroidate  of,  212 

—  iulpbamyl-iulphate  of,  114 

—  aolphacetate  of,  142 

iulphocyanide,  327 

valerianate,  152 

Silver-allyl,  nitrate  of,  169 
Silver,  cyanurenate  of,  337 
Silver-aulphethyl,  110 
Sinapolin,  327,  371 
Sinapin,  429 

Sinnamin,  370 
Smilacin,  431 
Soapa,  189 
Soda  aoap,  190 
Soda,  urate  of,  340 
'    aery  late  of,  143 

aniaylate  of,  217 

'    benxoate  of,  246 

formate  of,  120 

chelidonate  of,  301 

kinate  of,  303 

cbolate  of,  351 

citrate  of,  298 

croconate  of,  308 

aceuteof,  134 

inotinate  of,  360 

mucate  of,  299 

lauroatearate  of,  1^)7 

malaminate  of,  289 

margarate  of,  160 

pi  k  ran  ate  of,  205 

urate  of,  310 

■tea rate  of,  161 


niGkel-cronlde  of.  M* 

rerrocjtnide  of,  318 

Sndi-polun,  Urtnta  of,  19 1 

Bolnnin,  317 


Spikrn 


litridulcit,' 


:yl),  I 


Spirol  (vide  Phi 

SpirDyllDiLii,  2UO 
Spimylbroinid,  313 
SHrch,  439 
eureb-iugar,  444 
Sureh-Dinl,  444 
Rwirin,  187 
Gletrale*,  ISO 
Eictrnphinyr,  iSl 
fileirophanin,  ISI 
8libethvl,39l 

oildear,3g! 

ehlorido  o{,  393 

bromide  of,  393 

lulphaw  or,  392 

nilrMe  of,  392 

(ulphide  of,  393 

iodida  of,  393 

Stibamjrl,  393 

S  libel  hylium,  393 


.lide  of,  3<)1 
uiphileor,  391 
licurbonile  of,  391 
odiJa  of,  391 

or,  391 


Eli   methylelhylium,  391 

Slilben,  133 

Siilbyl,  prniochloride  or,  337 


Sogif.grspe.H* 
Sulpha-ainyl,  1 14 
Suipha-rucriirol,  194 
Suipho'hydrachiaon,  brown 
Sulpha-hydrochiDon.yelluii 
Sujphohydiohemiovl,  327 
Sulpbobeniid,  323,323 
Sulphoiiiiol,206 

kilph-iiilyd,  415 


diphot. 


l,3W 


Stilphncelyl,  141 
Sulphelhyl-iulpbDotbonale,  109 
Sulphoriirni.121) 
Kutphanislildehird,  131 
Sulpho-gold-iDlph-illyJ,  170 
Sulpha- inelhf!ai>,9S 
Suipho-pilliidiuin-aulph-illyl,  110 
Suipho-mercurj-mlph-.Uyl,  170 
Sulpha-plntinum-iulph-illyl,  170 
Siilpho-iiiver-iiiiph-alljJ,  170 


7.«llyl,  ITO 
Suipho-hydrmdmyl,  171 
Sulphorcrulyl,  171 
SuiphDcurbiinilid,  3S0 
SuiphiHlid,  415 
Sulpbocyiaides,  330,  337 
Sulphomcllin-nieula,  333 

Sugir,  dilTerenl  ipeciei  of,  443 
SurinimiD,  3S» 
Syoapuw,  4a  1 

T 
Tan  Din,  395 


TarUr  emetic,  393 


I  Ter.bilc«,  259 
I  Tereheno,  256 
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Tetrachlorchinon,  197 
Tetrachlornaphulin,  241 
Thebain,  375 
Thein,  369 
Theobromin,  369 

nitrate  of,  369 

hydrochi  orate  of,  369 

Thialdin,  371  ^ 

— ^■—  hydrochlorate  of,  371 
Thialole,  109 
Thioainnamin,  327,  369 
ThioncBsal,  226 
Tobacco-camphor,  267 
ToIen,239 
Tolin,  236 
Toiid,  236 

chloride  of,  236 

Toluidin,  336, 362 
Toluol,  236 
Toluyl,  251 
Toaroesol,  409 
Tribromanilin,  362 
Tribromcumidin,  363 
Tribromtoluidin,  363 
Trichloranilin,  362 
Tribromaniaol,  SI 2 
Trichlorchinon,  196 
Trichlorhydrochinon,  196 
Trichlomaphtalin,  241 
Triethyl-amin,  357 
Trinitraniaol,  212 
Trinitro-meiitol,  237 
Trinitronaphthalid,  249 
Trinitrobenxin,  241 
Trioxy protein,  453 
Turpentine,  oil  of,  258 

hydrobromate  of  oil  of^259 

'■  hydrochlorate  of  oil  of,  269 

hydriodate  of  oil  of,  269 

varniih,  270 


Tyroiin,  349 


U 


Ulmin»  459,  460 

Ulmin-subfltancea,  460,  461 

Uramil,  342 

Uratci,  339 

Urea,324,  325,  335,  367 

nitrate  of,  367 

— -  oxalate  of,  367 
Urenoxyd-ammonia,  336 
Urcn,  3'34 

oxide  of,  334 

Uric-oxyd,  346 
Urethylan,  99 

V 
Valcryl,  150 

—  oxy hydrate  of,  150 

—  acetate  of  oxychloride  of,  152 


Valerd,  150 
Valeramid,  150 
Valer-aldehyd,  150 
Valerianatea,  150 
Valeron,  163 
Valero-nitryl,  152 
Valeren,  129 
Valerol,  265 
Valy  1,111 

— ^—  valerianate  of,  1 1 1 
Valylen,  111,  128 

chloride  of.  Ill,  128 

Vegetable  matters,  indifferent,  col orl 

Veratrin,  178 

Veratria,  178 

Verdigris,  134 

Viscin,  277 

Vitellin,  454 

Violet  camphor,  5S66 


,426 


W 


Wax,  Chinese,  166 

—  cork,  167 
white,  167 

—  palm,  167     • 

leaf,  167 

—  myrica,  167 
— •  cerenaaba,  167 

—  oeoba,  167 

batter,  167 

Wine  oil,  266 
Wood-fibrin,  438 
Wood-epirit,  96 
Wood-ether,  96 
Wood-Tinegar,  132 
Wormteed  oil,  266 
Wormwood  oil,  263 


Xanthine,  346 
Xanthio-oxyd,  346 
Xanthogen-amid,  108 
Xanthorharanin,  224 
Xanthorhma  hastilis,  resin  of,  276 
Xanthophyl,  418 
Xylidin,  363 
Xylit,  164 
Xylit-naphtha,  164 
Xyloid,  237 
Xyloidin,237,440 
Xyloidine,  438 

Z 

Zinc,  acetate,  134 
—  cyanide  of,  S16 

1  acute  of,  144 

-— «-  sulphocyanide  of,  326 
— *  valerianate,  152 
— — >  sinc-falminate,  331 


31 


ERRATA. 

Page    49,  <*     8  from  bottom, /or  <<  common  charcoal"  reauf  oaldng  coal. 
96,    "      4,  /or  «*  Ethyl"  read  Methyl. 

99,  «*  37, /or  "(MS)"  TMrf  (MeS). 
105,  line    7, /or  "BO,'^  read  BoOy 

105,  "  48, /or  "  PO^*  rwrf  PO.. 

106,  "      9, /or  "  Nitrate"  rwrf  Nitrite. 

1 07,  *  *     2,  for  *  *  hydrosulphate  of  ethyl"  read  hydroBulphothyL 

108,  **     7,  for  "  Hanthogenamid"  read  Xanthogenamid. 
113,  "  36, /or  "  Nitrate"  fttiJ  Nitrite. 
ISO,  «  81, /or  «Acetyl-Platinohloride,  Plantinchloride"  rrai  Acetylplatin- 

chloride-platinchloride. 

146,  «     1,  at  bottom,  for  "  acephoric"  read  aeephosic. 

192,  «  28, /or  «Paranicin"rea<fParanicen. 

192,  <*  27,  for  **  Henoe  paranicin"  read  Hence  paranioen. 

204,  "  26,  for  «*  bitula"  r^orf  Bctnla. 

266,  "  1 1, /or  "Oil"  r«M? Camphor. 

415,  "      1,  at  top, /or  "imasitin"  r^ a^  imasatin. 
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J^ETV  BOOKS  PUBLISHED   BY  A.  HART. 
MORFZT8   APPLZBD    CHI2MISTR7. 


A  TREATISE  UPON  CHEMISTRTi     . 

IN  ITS  ArPLICATIOir  TO  TBB  MANUFACTUSB  OF 

SOAPS   AND  CANDLES. 

BinrO  ▲  TBOKOUOB  BZrOSITION  or  TUB  rBINCIPLBS  AND  7BACTICB  OP  TBB  TKaSI 
IX  ALL  TBBIK  MIN UTIJBi  BASBD  UPOIT  TBB  MOST  RBCBKT  DISCOTBBIBS  IN 

SCIBlfCB. 

BY  CAMPBELL  MORFIT, 

PBACTICAL  AND  ANALYTICAL  CBEXIST. 

"Wlt^  170  BnsraTtnir*  on  MToc^. 

Thii  work  ii  bMed  npon  the  inoti  HBciirr  iiikotisiis  in  SaBfcB  and  mraoYmvirn 
n  Abt,  mnd  pfeteats  a  thorough  exposition  of  the  principles  and  practiee  of  the  trade  fn 
all  their  miDuiloB.  The  ezperience  and  ability  of  the  author  have  enabled  him  to  produce 
A  KOHi  coicPLm  AMD  coMPBSHUCMTB  BOO&  upon  the  subjcct  than  any  extant  The  whole 
anangement  is  designed  with  a  view  to  the  scientific  enlightenment,  as  well  as  the  in- 
.Btrucion  of  the  manuAictnrer,  and  its  contents  are  such  as  to  render  it  not  only  a  stakd- 
ABO  orioB  BOOB  TO  THB  opBEATivB,  but  also  an  authoritative  work  of  referaoce  for  the 

CbSBUR  and  THB  SrUDXlfT. 

An  examination  of  the  annexed  table  of  contents  will  show  the  invaluable  usefulness 
of  the  work,  the  practical  features  of  which  are  illustrated  by  upwards  of  omb  hcmdbbd 

AND  nXTT  BB«BAT1N0«  ON  WOOD. 
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ns  following  oynopoii  tmbnea  only  tkt  main  ktads 

Cbap.  1.  Inmduttorjf  Rtmarks. 
**       2.Th$Dignityqflh§ArtandiltlU- 

latiom  to  Seinu*.  i  Chap.  17. 

"       3.  ^iffinity  and  Chemical  Sfuiva- 

UntB .'— JVarvtenon'on  ttf. 
«       4.  ALkaiics.—Lime,  Potassk,  Soda, 
Ammonia. 
5.  Alkalimetry. 

6  Ac«f9.->Carbonie,  Sulphuric,  Hj* 
drochloric,    Nitrie,    Boracie. 
Acidimetnr. 
7.  Origin  and  Compotition  ^  Fatty 
inflfCfTf 

a  SaponiAablo  Faft.— Oils  of  Al- 
mond, Oiiva,  Musurd,  Beech, 
Poppy,  Ra^seed,  Grapeseed ; 
Nut  Oil,  Linseed  Oil,  Castor 
Oil,  Palm  Oil,  (processes  for 
bleaching  it;)  Coco  Butter, 
Nutmeg  Butter,  Oalum  Butter, 
Athamantina. 

0.  Adulteration  ef  Oilt. 

10.  Aetion  qf  Aeid$  upon  Oilt. 

11.  Volatile  Oilt.— The  Properties  of, 
and  their  applicability  to  the 
Manufacture  of  Soapa. 

11  Volatile  Oib.*— Their  Origin  and 
Composition;  Table  of  their 
Specific  Gravities. 

13.  SuenHal  Oi/i:— Tha  Adnlttra- 
tions  of,  and  the  modes  of  de- 
teetiag  them. 

14.  Wax.-— Its  Propeniei  and  Oom- 
poaition.  i     **     3i 

10.  Jtoifu:  — Their  Properties  and 
Composition;  Colophony  and 
Gallipot. 

li.  Ammai  Fatt  and  Oib.*— Lard, 
Mutton  Suet,  Beef*tallow,  Beef 
marrow,  Bone*fkt,8oap>grease, 
Oil'leea,  Kitchen*stuif,liuman-$  **  9ft. 
ikt,  Adipodns  Butter,  Fish-oil, 
14 
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10. 
90. 


91. 


93. 


qfeaek  Ckapter  aiiC  Paragrapk. 

Spermaceti,  Delphinine,  Nests 
feet  Oil. 

The  Constituenit  ^  Fott,  their 
Properties  and  Gomposiiion: 
Stearine,  Stearie  Acid  and 
Saiu;  Margarine,  Margaric 
Acid  and  Salts:  Oiein,  Oleic 
Acid  and  Salts;  Cetine.  (^tylio 
Acid ;  Phocenine,  Phoceuie 
Acid  and  Salts ;  Butyrine,  Ko- 
tvric  Acid  and  Salts;  Caproic, 
Caprie  Acid;  Hircine,  Hircie 
Acid;  Cholesterina. 

BeL$ie  ConsUtuenit  ^f  Fate:'- 
Glycerin.  Ethal. 

Theory  of  Saponi/ieeUion, 

ITtonjtii  .-—Steam  Series,  Bugar 
dirrsor  Ley  Vaia, Soap  Frames, 
Caldrons,^  kc. 

T%e  Syetemtxed  arrangement  for 
a  Soap  Factory. 

itrmari^.- Preliminary  to  the 
Process  for  Making  »>8p. 

Hard  5oaM:— "Cutting  Pro* 
cess;**  Comparativa  V^ue  of 
Oils  and  Fats  as  Soap  ingredi- 
ent, with  Tables;  White,  Mot- 
tled. Marseilles,  Yellow,  Yan- 
kee Soaps;  English  Yellow  and 
White  Soap,  Coco  Soap.  Palm 
Soap,  Butter  Soap,  English 
Windsor  Soap,  French  Wind- 
sor Soap.    Analyses  of  Soaps, 

Proeete  /or  Making  Soap  .'—Pre- 
paration of  the  Leys,  Empa- 
tage,  Relargaga,  OoatioA,  Mot- 
tling, Cooling. 

Szumporaneout  Ssops;  — Lard, 
Medicinal,    **HawcsJ'    '•Ma 
Quer,**  and  **  Oarcet*s"  Soaps 

Siltcaied  5oaji«:  — Flint,  Sand, 
"  l>unn*s,"  •*  Davi3*s"  Soaps. 
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30. 
31. 


ChaJ».27.  P'\tent  !>oapj.— D«'Xirine,  Snliia- 
tnd  Soap«f  r^oap  from  Hardened 
Fai. 
SflL  Andtnan^t  Improremtnta. 
99.  Si^t  So/ipj:— rroce»t  for  Making, 
Crown  teap*.  "Savon  Veru" 
Th4  Conrenxun  rf  Sii/i  Soaps  into 

Hard  Soaps. 
Frauds   in   i>oap    Making   and 
Mtan*  /or  their  Vttertion.  . 

38.  Earthy  Soaps.  Marine  Soap.  Me-  | 
loilte  Soaps.  Antmoniaral  Soap.  ^ 

33.  Soap  from  Volatile  Oils  :—  Star-  * 
k)'t  Soap,  Aciionof  Alkalies 
upon  KaaenLaJ  Oilt. 

34.  **Savons  Aetdes^**  or  Olco-acidu-  I 
laied  Soap.  '. 

ToUet    Soafxs:— Pun &e alien    of^ 
SSoapa,  AdmiXL'd  Soap,  l.-iiina- 
mon.    Rose,    Orange  •  flu  we  r, 
Bouquei,     Benzoin.     Cologne, 
Vanilla.  Mu^k.  Naplea,  Kuitan 
Soaps,  Fluiaut  Soaps.  Trans-  | 
parrnt  Soaps  Soft  Sonps,  Sha 
ving  Cream;  lieniarks. 

Areometers  and  Tkemumietert :— 
their  use  and  value. 

Weights  and  iUasur$M. 

Candles 

Jtlumiuation 

Philosophy  of  Flame 
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3i>. 

40.  .    ,    . 

41.  Rats    ilattrial  /or    Candles:  — 
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Modes    of    Rendering    Fata, 
**  \VUiDii*a  SMaro  Tank*. 
CiiA)'.42.  VTicks : —  Their  use  and  aclioa. 
Cutling  Machinat. 
43.  OfthsMant^faeturstifCandUs. 
4L  Jkppsd  CaniffM:— ImproTed  .Ma- 
chinery for   faciliiating  then 
Manufactura. 
Maurial  of  VandUs  :  —  F root  f 
for  Improving  lU  Quality. 

Moulded  Candles:  —  Improved 
Machinery  for  raciliuUnf|;iheir 
Manufacture.— "Vaxeme,"  or 
Summer  Candles. 

Stearic  Aeid  Candles:—  Adamant- 
ine and  Star  Candles. 

Suarin  Candles :  —  Braconnoi'i 
and  Morlit's  Process. 

Sperm  Candles. 

Palmmt,  Palm  Wo*,  Coco  r«»*. 
dies. 

Wax  Candles  .-—Mode of  Bleach- 
ing the  Wax,  with  drawings  ol 
the  apparmtus  requts;te  thera- 
for;  liougiea,  Cierges,  Flam- 
beaux. 

Paunt  Candles :  —  "  Aiolixad," 
Movable  Wick  and  Gudaanrs 
Candles;  Candles  on  t^ouiiuu- 
ous  Wick ;  Water  and  Hour 
Bougies.  Perfumed  Candles. 

Concluding  Rtmarks.  Vocabu- 
lary. 


u 


tt 


ti 


45. 
46. 


47. 
49. 
49 

Aa 
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Tcrma«— The  book  is  handaomely  printed,  with  large  type,  and  on  good  thick  paper, 
m  an  octavo  volume  of  upwardu  of  five  hundred  pas:es,  the  price  of  which  is  *5  p^i 
copy,  neatly  bound  in  cloth  git,  or  it  will  be  forwaidcd  by  mail/r«  of  postage  in  flexible 
covers,  on  receiving  a  remittance  of  ^5.    (A  limited  number  only  printed.) 


Two  VOLUMKS,    TWELVE    Hl'.NUHED     r.\Gl-6,    KMUELLISBED   WITU     KUMEIlOl  S 

Knoravi.ngs.     New  Kiution.     riiicE  $^,  clotu,  oilt. 

WATSON'S  ANNALS  OF  PHILADELPHIA  AND 
PENNSYLVANIA  IN  THE  OLDEN  TIME. 

BEING  A  COLLECTION  OF  IIKMOIRS,  ANECDOTKS.  AND  INCIDENTS  OF  THE  CITY 

AMJ  ITS  IMlAIJirANTb. 

Asv  or  Tiia 

Earliest  StttliMcule  of  the  Inland  jmrt  <f  J'ch:ini/lcania,  from  the  dajfs  of  the 

Fonud'.rs, 

IKTUTDrj)  TO  PRXaZAVE  THE  E£COIXiClIoN8  OF  OlDUt  TIIU,  AXD  TO 

Exhibit  Society  in  its  Changes  of  Mannora  and  Customs,  and  the  City  and  Country 

in  their  Local  Chang  ea  and  Improrements. 

BY    JOHN    F.   WATSON, 

Member  of  the  Historical  Society  of  IV-nnfyWanta.  and  Honorary  Member  of  the  Uisiorical 

Societies  of  Nvw  York  and  Mauachosetts. 


RxTirw  NoTiCKS.— *This  is  a  Rreat  curi- 
osity. Such  a  book  has  nevtr  before  \t^n 
produced  in  the  United  States.  The  Aoualiiit 
will  fnjoy  a  poerless  fknie — we  Iru^t  h'.«  work 
will  b<t  UQiverMlly  boui^htand  rfHil."  *-  No 
American  who  can  read  should  b«'  Without  a 
cupy  of  tbin  Inialunble  coutrfbutif>u  Ut  our 
early  Amwican  biFtfjrv."  -  It  wpum  to  t-.^n- 
vi'y  un  back  to  other  limes — we  ►♦•«•  tl-.i.i;:!.  as 
they  W«Te — tninutrly  tin'i  j<artu:w.i'iij.  Hu«i 
not  as  pri'Mutt-d   in    ruti-ly  and  buKUii.ni 


history,  In  one  general  view — vagno,  glim* 
mcrin;;,  indibUnct."  "This  is  in  tmth  a  work 
without  exampla  for  its  imitalion,  and  with 
(H^ual  truth  it  is  in  execution  a  work  «m 
grneris."  **  It  is  a  muMiun  that  will  never 
c<.-a<«  to  attract  It  deserves  the  gratitude 
of  the  country  and  the  pattonace  tt  the 
n-sdiii^  community.  It  will  fumli^  the 
hihtrnan,  the  bioi^raphiT,  and  the  patriotio 
otKtcr.  with  matii'r  to  adorn  and  beautify 
tht  ir  pn^luctious.'* 
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A.  UABI'S  STAXDAKD    MEDICAL   WORkS. 


aSRF.V  k  HART  hivBncomlypublJilirdihcfilUiwinKiiiutMe  Median  ud  9vl- 
E-Ot;B'l?UNDBKt°ANU°{tlOHTV  qVTaRTO  rLATi^°b""iirfuliy"«:«tiu"iI3 

QTAIN'S   ARATOniCAI   ?LATES, 

PASrOOAST'S  OPEaATTVB  snaosHT, 

■OREIU'8  GKBAT  WORK  ON  imWIFKBr, 

GODDARD    ON    THE   TEETH, 

BICORD  ON  EXTEEXE  CASES  OP  TEBEBEAL  DISEASES  . 

AND  KAIER  ON  DISEASES  OF  THE  SKIN. 


A  BERIES  OP 

ANATOMICAL  PLATES, 

logical  Cnrn- 
tlur.  or  lUo 
■oUadf. 


■Hd  riiyiiologic* 


JONES  QUAIN,  M.D.,iKD 
V.'.  J.  ERASMUS  WILSON. 

WUbNoieotUAihljitoDtliT 

JOSEPH  PANCOAST  M.D., 

FtoJ'eHor  of  AnuainTliI  Ih*  Jibniui  U 
•lL»t  Cotlf  K<  ofPkiladolpliUL 


'.  MUHri.ra  OF  THE  IIUMA.N 
■-  ViJIirm  rialH. 

IKliliKL*  UP  THE   HUMAN 
yiy  Flmui. 

.JKHVK4  OF   THI 

EHIDV.  nirI«K>(AI  Flmla. 

THE  VlItUEKA  OK  TMF.  HUMA^l 
nODY.IncladiHihfOrnH  nf  Diuciiidiu 
ftHpli-'-     --•—.--•-■ -- 


TIIU    BONF^S    AND    UGAUENTS, 

ritint  PUia. 


oPERATTva  STraoEifr, 

A  piWraiPTlON  AND  DEMONKTRA- 

tESSES  o'cTHKAIlTl 


C„m;,lrtr  ,-..   ri.-    ;        ri   .    I  ,,■...-,../ aSl 
Sec-ir..!  i:',.  ..,1,  [  ..,.....,  1. 


A.  HART'S  STANDARS   UEDICAL  WORKS. 


im  IT    HU    no    MrniaK."— IVilI    Yark 

til  Id  iha  ablliiiF  ud  ioSiu 
pluu  ata  iplendid  siunplai  of 


fProCPm.. 


ileiddllioB  la  Um  •arflcil : 

nieniun or Uia  tlolud  Slaui.    It  wu  ■. 

Mrprc  M II  renden  nctTECIIy  clur  wbil 
OwTon^lien   «ib»l     dcKnplian    often, 

wbnitBU  toTwiiBsuiDg  apara>ioiu.''T^ 
*0H  pneiliioncn  ttpnMly,  wIk  an 
callfld  iipoD  odcuwDUlr,  «nlr>  to  p«hbm  i 
MMrmtioni,  w wi  no!  ft?4uminie4  wiik  hi*  ' 
ToluiiBbslHTCilculucd  for  nhnnca  prior 
■rock*  pDblMiad 


»lnlsr?Hri 


toM**"^ 


ib'ftwl,  uid  llid  nplfecjp 


,  (iplunrd  ud  ptaull|r  llluur 

laqninloniblawhiiilKrMi'i'iinf  si 
ih^eci  GUI  In  bciier  kdapud  w  il*  pui] 
(II  Puicciaii'i  Op«nliT>  Burierjr.'^ 


BOmiAIlD  ON  THS  TEETH. 

THE 

ANATOMir,   PHYSIOLOGY, 

AND  DISEASES 

TBBTH  JLsn>  anass, 


la  0ns  4U>.  Volume,  illuilcmWd  bj  3D 
btintififljf  enculsd  plitet,  Mch 
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MOREAU'8 

Qreat  Work  on  Mid  wlftr; 

A  PRACTICAL  TREATISE 

EXHIBITING  THE  PHESEN-T  AI>- 

VANCED  STATE  OF  THE 

SCIENCE, 

BY  F.  G,  MOREAU. 

Tr.n.l.Wil  rmra  iKc  Frfoch 

BY  T.  FOREST  HETTON,  M.  O., 

BY  PAUL   RECK  GODDARD,  U.  D 

The  whole  illuitiitEd  bj 
Xithtv  Splendid   it"!"!'  FlaU», 

Tbe  Size  of  Life, 

OR  EXACTLY  HALF  THE  SIZE. 
Upon  which  th*  flm  aniiu  hate  txaa 
employed,  end  which  ire  fullj  eiiuat, 
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A.  HART'S  STANDARD  MEDICAL  WORKS. 
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dee,  and  the  American  edition  of  it  an  ele- 
gant •pecimen  of  ihe  arts."— Jfetfieoi  Exa- 
miner, August,  1844. 

"  A'  splendid  quarto,  eontaining  eLj^ty 
lithographic  nlates,  tme  to  the  life,  naa  been 
•ome  weeks  oefore  us— but  we  are  groping 
our  way  through  a  mass  of  new  works, 
with  a  full  expectation  of  soon  doing  jus- 
tice to  the  merits  of  this  elaborate  and  truly 
Deauiiful  work.'^— Bos (oi»  Med.  mnd  Surg, 
Journal, 

"  Moreauis  treatise  is  another  yalnable 
work  upon  the  science  of  Midwifery,  with 
eighty  of  the  most  splendid  lithographic 
plates  we  haye  CTcr  seen.  THESE  IL- 
LUSTRATIONS ARE  ENGRAVED 
WITH  SO  MUCH  BEAUTY  AND  AC- 
CURACY, AND  UPON  SO  LARGE  A 
8CALEI,  that  they  cannot  fail  to  present  to 
Ihe  eye  the  precise  relation  of  the  foetus  and 
of  the  parts  engaged  in  labor,  under  every 
condition  and  circumstance,  from  the  com- 
mencement of  the  state  of  natural  parturi- 
tion, to  the  most  difficult  and  complicated 
labor.  The  profession  are  greatly  indebted 
to  French  industry  in  pathological  and  spe- 
cial anatomy  for  the  continued  advance  in 
the  science  of  Obstetrics ;  and  the  work 
before  us  may  be  regarded  as  the  comple- 
tion of  all  that  has  accumulated  in  this 
department  of  medical  science,  greatly  en- 
hanced in  value  by  many  valuable  original 
suggestions,  to  the  proper  arraneement  of 
which  the  author  has  devoted  a  great 
amount  of  labor.  The  translation  is  faith- 
fully and  elegantly  done,  and  the  work  will 
be  a  valuable  addition  to  the  medical  lite- 
rature of  our  country." — Neuf  York  Journal 
qf  Medicine, 


A  THEORETICAL 

AND 

PRACTICAL  TREATISE 

ON  THK 

BISEASES  DF  THE  SKIN, 

BY  P.   RAYER,  M.D. 

Physician  to  La  Charittf  Hospital. 

From  the  Second  Edition,  enlirely  remo- 
deled.    With  Notes  and  other  Additions, 

BY  JOHN  BELL,  M.  D. 

Fellow  of  the  College  of  Physicians  of  Phi- 
ladelphia, Member  of  the  American 
Philosophical  Society,  and  of  the 
Gengofili  Society  of  Florence, 
and   Editor   of   Bell    and 
Stokes*  Practice  of  Me- 
dicine, Ac.  Ac. 
In  One  Royal  4fo.  Volume. 
With  Forty  Beaatifally  Oolorad  Plates, 
coHrmitiifo  roum  nuirDHED  sxpaeatk 

II.LUSTEATX0IT8, 

Carefully  Colored  from  Nature,  and  450 
pages  of  Letterpress. 

BandaomelT  bound  ia  Olotb  Oilt. 
Price  «13  OU 

ao 


Opinions  <^the  Press. 

*'  We  take  leave  of  our  author  with  th^ 
declaration  that  his  work  is  a  monument  Oi 
the  most  extraordinary  industry.  We  have 
no  hesitation  in  adding  that  a  is  the  best 
book  we  possess  in  anv  language  on  the 
aulvect ;  and  that  should  any  of  our  read- 
ers desire  to  sail  over  the  unbounded  sea 
of  letterpress  formed  of  the  history  and 
pathology  of  the  diseases  of  the  cutaneous 
surface,  M.  Rayer  should  be  his  pilot" 

Or  THX  Platm.— **  Considered  in  this  re- 
spect, but  more  especially  in  reference  to 
the  number  of  illustrations  of  the  general 
species  and  varieties  of  such  order  which 
it  contains,  this  Atlas  far  surpasses  any 
that  has  yet  appeared.  ON  THE  WHOLE 
RAYEWS  ATLAS  MAY  CONSCIEN'. 
TIOUSLY  BE  SAID  TO  CONTAIN 
THE  MOST  COMPLETE  SERIES  OF 
ILLUSTRATIONS  OF  CUTANEOUS 
DISEASES  HITHERTO  PUBLISH- 
EDy  AND  IS,  BESIDES,  not  only  cheap- 
er than  any  other,  but  well  worth  the  sum 
for  which  it  is  offiered  to  the  profession  "— 
British  and  Foreign  Medical  Renew. 


RICORD 

ox  KXTKIMI  CA8I8  07 

VENEREAL  DISEASES 

Cured  at  the  Vcnfrtal  Hospital  al  Paris. 

■ 

Under  the  direction  of  Da.  Ph.  Ricoibv  wHh 
276  elegantly  coloured  engravings,  In  one 
volume  quarto,  uniform  with  "  Quain's  Ana* 
tomlcal  Plates,"  •'Panooast's  Operative  Sur- 
gery." Ac    Prict  S16,  doth,  giU. 

**Tbls  truly  great  work  of  M.  Rioord,  who 
is  an  American  and  a  native,  we  believe,  of 
Baltimore,  though  now  the  eminent  hospital 
surgeon  of  Paris,  has  long  bc^n  adesideratura 
in  the  l&tkfflish  language.  The  Immense  ex- 
pense of  its  publication,  and  esperislly  the 
cost  of  the  richly  coloured  f  ngravlngs,  which 
are  an  indiiip4>niiable  aceompsnimont  of  the 
text,  han  hitherto  dett^rred  publishers  st  home 
and  abroad  trom  its  issue.  Tlie  prolbaslon 
are  largely  indebt<>d  to  Dr.  Button,  the  trans- 
lator, and  Dr.  Ooddard,  who  has  prepared  the 
work  for  the  prens,  as  also  the  entnprisiag 
publhbcr,  who  has  brought  out  this  magni- 
ficent book.  In  royal  quarto,  with  its  multi- 
plied illustrations,  in  a  stjie  of  exeellenoe  as 
respects  typography,  engraving,  and  colour* 
Ing,  which  will  do  honour  to  American  art 
Of  the  value  of  this  work  It  Is  unnecessary  to 
say  morv  than  that  It  Is  and  must  continue 
to  be  a  standanl  authority  on  a  most  import- 
ant sultJiTt,  Involving  the  inteiests  of  both 
science  and  humanity.  The  puUlsh(>r  <le- 
servrs  the  patronage  of  the  whole  profp^sifHi 
for  plarinK  within  the  n>arh  of  all  thiw  notiU* 
euntrlbutlon  to  our  libraries.''— «V.  Y.  M  Ui- 
cui  GieeUe. 
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